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Narrow Gage Trolley Locomotive for Work in Rail Mill. 





Electric Storage Battery Locomotive; Drawbar Pull 1,000 Pounds. 



Electric Locomotive for Transporting: and Tipping" Molten Metal. 




Electric Lorry for Coke-Making Plants. 
ELECTRIC LOCOMOTIVES FOR YARD AND SHOP WORE. -(See page 173.] 
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BLOCK SIGNALS AND THE AUTOMATIC STOP. 

The proposal to use the automatic stop as a check 
upon engineers who play fast and loose with block 
signals is evidently gaining ground. In a recent re- 
port of the Illinois Railroad Commission, there are 
given some statistics of derailments at interlocking 
grade crossings of railways in the State of Illinois 
for the past year, from which it appears that while, 
out of a total of 197 derailments only 7 were due to 
defective interlocking functions (including defects 
caused by snow, ice, etc.), and 27 were due to de- 
fective track or rolling stock, no less than 138 de- 
railments were due to trains running against the 
signals. With such an extraordinary result of their 
investigation before them, there was only one thing 
for the Commissioners to do, and that was to recom- 
mend the use of an automatic stop, acting directly 
upon the engine. The attitude of the engineer to any 
signal system should be one of absolute obedience, 
first, last, and all the time. Prom the very moment 
when he begins to interpret block signals to suit his 
own particular judgment of the situation, the system 
loses its value, and in some cases may become worse 
than useless. 



DIVERGING AGAIN. 

It now begins to look as though the British and 
American yacht designers, after converging in their 
designs to a common type of racing yacht for the 
"America" cup contests, will this year show a marked 
divergence. The American boat will be even more 
extreme than her predecessors, with a comparatively 
shallow moderate-displacement hull, and excessive sail 
spread; whereas the British designers, apparently, have 
come to the conclusion that the extreme was reached in 
"Shamrock II.," and that better results can be obtained 
by returning to a more wholesome model, with larger 
displacement, and a more moderate sail spread. This 
divergence will lend added interest to this year's series 
of races. It is a curious fact, moreover, that the new 
challenger will conform more closely to the new rule of 
measurement recently adopted by the New York Yacht 
Club, than will the vessel that is now building at the 
Bristol yard. We are of the opinion that while the 
more moderate boat may show up to advantage in cer- 
tain conditions of wind and weather, the extreme craft 
which Herreshoff has in hand will prove to be better 
suited to the prevailing conditions on the Sandy Hook 
course during the month of August. 



THE EFFECT OF FIRE ON BRIDGE CABLES. 

In connection with a letter written to this journal 
by Capt. F. E. Chadwick, president of the Naval War 
College at Newport, R. I., on the danger to the Brook- 
lyn Bridge cables from a possible conflagration among 
the buildings beneath the shore spans, which we pub- 
lished in our issue of December 20, 1902, it is inter- 
esting to note that Admiral O'Neill, Chief of the Bu- 
reau of Ordnance, has recently had some tests made 
to determine the strength of steel wire at varying 
temperatures. Out of one group of five specimens the 
first, which was not subjected to heat, showed a ten- 
sile strength per square inch of 71,350 pounds, whereas 
a specimen heated to a dark red heat and tested at 
that heat showed a tensile strength per square inch 
of only 12,579 pounds, while two specimens tested at 
a light red heat showed respectively only 6,123 pounds 
and 9,911 pounds tensile strength per square inch. 
In another set of tests of similar specimens the tensile 
strength fell from 68,000 and 73,000 pounds at normal 
temperature to 15,378 pounds at a dark red heat, and 
as low as 6,810 pounds at a light red heat. The %-inch 
round soft-steel rods from which was made the wire 
for the tests above mentioned showed a strength of 
67,471 pounds and 70,670 pounds per square inch. 

The bearing of these tests upon the question of 
danger from fire to the cables of the Brooklyn Bridge 
is evident. The greatest risk occurs where the cables 
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descend below the roadway at the point of their attach- 
ment to the anchorages, for here, especially on the 
Manhattan side, it would be possible for one at least 
of the cables to be heated beyond the danger point 
by a fierce fire occurring in the buildings beneath 
or adjacent to the bridge. Moreover, a fire on the 
bridge itself, especially if it occurred during a high 
wind, would find sufficient combustible material in 
the floor of the bridge to cause an extremely hot 
conflagration, and the risk would be especially great 
if both the floor of the bridge and the buildings be- 
neath it were- fiercely burning at the same time. We 
are pleased to note that the Commissioner of Bridges 
has given special attention to the question of fire- 
proof flooring, and that the three new structures 
now under construction will carry only thoroughly 
fireproof material. 

We think the question of risk to the cables from 
buildings immediately beneath or adjoining the Brook- 
lyn Bridge cables, as noted by Capt. Chadwick, should 
receive, if it has not already done so, the considera- 
tion of the Department of Bridges. We understand 
that at the time of the erection of the bridge, some 
attention was given to the matter, and the height 
of these buildings was restricted. 



THE NEW CUNARDERS 

The task that the Cunard Company, aided by the 
British government, have set themselves of placing 
in the Atlantic service two 750-foot, 25-knot ships, is 
proving itself of formidable proportions at the very 
outset; for it seems that the announcement that these 
contracts had been let was premature, and that the 
builders are hesitating to put their names to a con- 
tract carrying such onerous conditions as are imposed 
in the case of the two vessels. According to the 
latest reports that have reached this side of the 
water, the vessels are required to show an average 
speed of 25 knots over several thousand miles of con- 
tinuous steaming, the average speed to be maintained 
irrespective of the conditions of wind and weather. 
Now, while we believe that such conditions of trial 
speed as this are the only satisfactory ones, since 
they are conditions that exist in every-day service, it 
will be realized at once that they are enormously 
more burdensome than the requirement that a vessel 
should show a similar speed over the measured mile. 
If the new Cunarders are to be capable of maintaining 
an average speed of 25 knots on a westward passage, 
they must be prepared to do so in spite of a suc- 
cession of westerly gales such as incoming vessels 
have recently reported. To accomplish this they must 
not only be built of exceptionally strong scantling, 
with special construction forward, to enable them to 
withstand the heavy seas that are certain to come 
aboard, but to maintain 25 knots in heavy weather 
they must be capable of at least 26 ^> or 27 knots 
speed in smooth water. We have seen the 23 1-3 
knot "Deutschland" being pushed into a whole gale 
from the southwest, when her engines were indicating 
some 35,000 horse power; but the best speed that she 
could make under these conditions was 21 knots per 
hour, although she averaged 23 1-3 knots per hour on 
the run to the eastward in fine weather. Of course, 
the greater weight and power of the new Cunarders 
would be in their favor; but in any case they must 
have a large margin of power to enable tnem to main- 
tain a 25-knot average in bad weather, while the 
construction of the bridges, deck houses, boat fasten- 
ings, deck rails, etc., will call for special consideration 
on the part of the designer. 



DELAY IN THE CONSTRUCTION OF WARSHIPS 

Rear-Admiral Bowles, Chief Constructor of the 
Navy, has submitted a report on the question of the 
great delay in the construction of United States war- 
ships. The document, which is too lengthy for full 
publication in these columns, will be found in full in 
the current issue of the Supplement. The delays may 
in general be attributed to one or more of the follow- 
ing causes: First, inadequate plans, which were pre- 
pared in haste with a view to awarding contracts for 
vessels as soon as possible after their authorization by 
Congress. Second, changes in the disposition of 
armor, or armament, or in the details of the designs 
after the awarding of the contract; in some cases these 
changes have been so great as to include the lengthen- 
ing of ships and the increase in their engine power 
and speed. Third, delays in the delivery of armor 
and ordnance, due to the discovery of improved 
methods of manufacture of armor, and in the case 
of the "Maine" class, by the refusal of Congress to 
authorize the building of the vessels until the contrac- 
tors had agreed to furnish the required armor at a 
specified maximum price. Fourth, delays due to the 
very thorough system of government inspection, 
which Rear-Admiral Bowles believes is more complete 
than that given by any other nation. Fifth, delays 
due to slowness of delivery of steel and other struc- 
tural materials by sub-contractors. As a matter of 
fact, the steel-makers, instead of delivering the plates 
and frames in the order in which they are required 
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by the builders, prefer to roll the various sizes and 
shapes in such lots -as will prove most economical and 
convenient to themselves. That is to say, deck beams 
are liable to be delivered at the builders' yard ahead of 
keel plates when the contractor finds that it is more 
convenient or profitable to deliver them in that order. 
Sixth, delays due to inadequate facilities or insuffi- 
cient ability in the contractor's technical staff; and 
finally, delays due to inadequate supply of skilled 
workmen. 



EXTRAORDINARY IMMIGRATION FIGURES. 

If one were asked to name the strongest proof of 
the virility of the American race, he would not be 
far wrong if he pointed to the fact that we are able to 
receive and assimilate the enormous immigration 
which pours like a flood, year by year, upon our 
shores, without losing our strongly-marked character- 
istics either in the nation or in the individual. How 
vast is this immigration is shown by the statis- 
tics of the number of cabin and steerage passen- 
gers landed at the port of New York during last year, 
in which all previous records were surpassed. Of 
cabin passengers there were 139,848, while the 
enormous total of 574,276 steerage passengers was 
landed at this port. The previous year the figures 
were 128,143 cabin and 438,868 steerage passengers; 
while in 1900, 137,852 cabin and 403,491 steerage pas- 
sengers were landed in New York city. 

Evidently the tide of immigration is rising steadily. 
But just to think of it! Over half a million of for- 
eigners of all nationalities, composed chiefly of the 
very poorest and most ignorant peoples of Europe, 
are absorbed by this country, so easily and naturally, 
that beyond the mere registration of numbers, this 
multitude makes, for all evidence to the contrary, no 
visible impression upon the routine of our daily life. 
The explanation of our easy assimilation of these 
heterogeneous millions is to be found in our magnifi- 
cent public school system, which is undoubtedly the 
chief agency in making the immigrants' children who 
are native by birth, native also in sympathy and 
training. 



THE SCIENTIFIC AMERICAN AND THE INTRODUCTION 
OF THE TELEPHONE INTO EUROPE. 

The Chicago Chronicle in one of its recent issues 
published an account of the introduction of the tele- 
phone into Europe, which may not be without interest 
to the readers of the Scientific American. It seems 
that at a banquet recently given in Chicago for tele- 
graph and telephone operators, Mr. Fernando Jones 
made a speech in which he told an anecdote which 
reflects upon the Scientific American no little credit. 
Mr. Jones stated that he saw and used the first tele- 
phone instrument ever made in Europe. "It was in 
Florence, and in the studio of Preston Powers, a son 
of Hiram Powers, the sculptor. It came about in this 
way: One day the mail brought to Mr. Powers a copy 
of the Scientific American which contained an ac- 
count of a new and marvelous invention called the 
telephone. In the account were diagrams and particu- 
lar descriptions, all of which Mr. Powers, who had a 
fine mechanical talent, understood almost at a glance. 
I then left the city for a short trip, but after a week's 
absence I returned and called again upon my friend. 
He said he had a wonderful thing to show me. Then 
leading me into a small room just off the studio, he 
pointed to a box that was set on another and larger 
one. It was a rude enough thing, but it had attached 
to it a tube with a mouthpiece and another tube that 
was adapted to the ear. There was a wire which ex- 
tended from the box through the board partition oi 
the little room, and I presently learned that it passed 
out through the window of the studio and up to his 
wife's drawing-room in his house. This house was 
situated on the Porta Romana, and the studio was 
some five hundred feet below it. Now I was for the 
first time to see the telephone used. 'Mr. Jones,' he 
said, 'I am going to ask you to dinner this evening, 
but first I will telephone my wife that you are com- 
ing.' This he did, and the answer came quick, clear 
and cheery, 'AH right.' That was the only telephone 
then in Europe, and when I had returned to the 
United States, there probably were not a dozen in any 
American city." Thus it was that the Scientific 
American introduced the first idea of the telephone 
into Europe, and thus it was that from its plans and 
instructions, was built the first instrument of its kind 
on the European continent. 

m i ■ i m 

The inquiry by the French Naval Department into 
the cause of the recent explosion upon the submarine 
boat "Le Francais" has revealed a new danger in this 
type of craft. The accident established the fact that 
in stormy weather oxygen gas escapes from the elec- 
tric accumulators on the boat, and remains within the 
vessel despite the ventilating arrangements devised 
to carry it away. The commander of "Le Francais" 
advises that the accumulators should be inclosed in 
wire gauze to prevent the gas exploding. 
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THE DEATH OF DE. RICHARD J. GATLING. 

When Dr. Gatling visited the offices of the Scien- 
tific American on February 26, no member of the 
staff suspected that it was for the last time. For 
years he had made it a practice to call upon the 
Editor whenever he was in town, and to spend half 
an hour in conversation. His sudden death is for 
that reason all the more keenly felt. 

Dr. Gatling was born in Hertford, N. C, on Septem- 
ber 12, 1818. From his father, a well-to-do planter, 
he seems to have inherited the mechanical genius 
which found expression in inventions of world-wide 
repute. He studied medicine at the Ohio Medical 
College, receiving his degree in 1850. He never 
practised. 

Of his early inventions, those that deserve especial 
mention are a screw propeller, a rice-sowing machine, 
the principle of which he later adapted to a wheat 
drill, and sowing-machines in general. But the in- 
vention which brought him more notice than any 
other, was the famous Gatling gun. Even in its 
original form of 1862, when it was still more or less 
crude, the gun had a firing capacity of 250 shots per 
minute. Now in its improved form, it can fire 3,000 
shots per minute. When the gun was finally acquired 
by the Colt Firearms Company, Dr. Gatling had lav- 
ished on it some thirty years of hard work. 

His more recent experiments in improving modern 
ordnance were not so successful. It was his idea that 
a cast-steel gun could be produced which would have 
the same ratio of energy to weight of gun, as a built-up 
gun, and stand the test of continued firing. In the 
trials which were carried out at Sandy Hook four years 
ago, the gun burst. In justice to Dr. Gatling it must 
be said that he always claimed that a mishap occurred 
at one stage of the manufacture of the gun which re- 
sulted in weakening the breech. 

Latterly Dr. Gatling had turned his attention to 
motor-driven agricultural implements, and had in- 
vented a motor plow which is being exploited by the 
Gatling Motor Plow Company, of St. Louis, Mo. The 
idea was by no means a new one with him, for in 
1857 he had invented a steam plow. 

Although best known as the inventor of a terrible 
death-dealing weapon, Dr. Gatling was the gentlest 
and kindliest of men. The sight of returning wounded 
soldiers early in the civil war led him to consider 
how war's horrors might be alleviated. By making 
war more terrible, it seemed to him nations would 
be less willing to resort to arms. He devoted himself 
to the study of ordnance and ballistics, and finally 
invented what may be considered the first modern 
machine gun. As the inventor of that gun his name 
will probably be handed down. 



descent lamp lighted. The starting of the fan draws 
some of the air from the ceiling of each compartment, 
bunker, or hold up into the station. Should a fire 
have broken out in any compartment, some of the 
smoke will be drawn therefrom and will issue from 
the upper end of the tube, where it can readily be 
seen through the glass panels by the watch in charge 
of the station, who within a few minutes after the 
outbreak of fire, can take the proper steps to quench 
it before it attains any serious headway. He would 
at once couple on a steam hose to the smokepipe and 
force steam into the particular compartment, thereby 
extinguishing the fire. 



TO DETECT FIRE AT SEA. 
In the whole range of possible disasters to which 
shipping is exposed, there is none that is more insid- 
ious, and we may safely say, that strikes greater fear 
to the heart of the seaman, than that of the spontan- 
eous combustion of a ship's cargo. When the various 
holds of a vessel have been loaded with such freight 
as cotton, which is always more or less liable to 
spontaneous combustion, and the hatches have been 
battened down, some anxiety must necessarily be felt as 
to the condition of the cargo. Should fire start in a 
hold from some cause such as the one above men- 
tioned, it is usually impossible to detect it until it 
has been for some time under headway; and frequently 
the danger is not realized until the bulkheads have 
become so hot as to attract attention. The use of ap- 
pliances for detecting the very beginning of a fire 
has not received the attention that the importance 
of the subject demands. Even if the ship is wired 
with fusible fire-alarm cables, it is necessary for their 
action that a fire shall have been under way for a 
sufficient length of time to raise the temperature to 
the fusing point. We recently had the opportunity 
to inspect at the docks of the North German Lloyd 
Company at Hoboken, N. J., an ingenious device for 
giving an earlier intimation of the existence of fire 
in the hold than is possible by any known system in 
use. The device, which is based upon the theory of 
the well-known maxim that "where there is smoke 
there is fire" is carried out in the following manner: 
At a convenient position on the ship there is placed 
an indicator station in which is mounted an electric 
motor which operates a suction fan. The fan acts 
upon the upper ends of a number of one-inch pipes, 
which extend down into the various holds and 
bunkers of the ship. Each pipe terminates with a 
flaring opening at the ceiling of its respective com- 
partment; and the system is so arranged that when 
the fan is running, the smoke of any fire that may 
occur In a compartment will be drawn up, and pass 
into the indicator station. The upper ends of the 
pipes, where they terminate in the station, are in- 
closed in glass panels, so that their ends are exposed 
to view. Mounted in the indicatoT station box is a 
clock which is provided with contact disks, so ar- 
ranged that at a few minutes intervals, the motor fan 
Tail be started, an electric bell rung, and an incan- 



AMENDMENT TO THE UNITED STATES PATENT 
STATUTES. 

At different times we have referred to the proposed 
amendment of the United States patent statutes, which 
will permit foreigners to file their United States patent 
applications during the year following the filing of the 
home application. While this is the most important 
amendment which appears in bill No. 17,085, which has 
been passed by the United States House of Representa- 
tives, and which is now before the United States Sen- 
ate, several other striking changes in our patent stat- 
utes will be made when the bill is passed by the Senate 
and receives the approval of the President. 

The general spirit of the amendment is to give to 
foreigners all the protection to which they are entitled 
under the articles of the International Convention. The 
amendment of Section 4887 of the United States Re- 
vised Statutes will not only extend the time in which 
foreigners may file their patent applications in the 
United States Patent Office, but an additional paragraph 
will be added to this section, which will provide that 
when an application is filed in the United States by 
any person who has previously filed an application for 
a patent in a foreign country which by treaty, conven- 
tion, or law, affords similar privileges to citizens of the 
United States, the application in the United States shall 
have the same force and effect as though it were filed 
in this country on the date on which the application for 
a patent for the same invention was first filed in such 
foreign country. The effect of this amendment will 
be far-reaching, as for instance in interference cases, 
where the foreign inventor may claim the date of th« 
filing of his first foreign application, for all purposes, 
as his date of filing in the United States Patent Office, 
although the actual filing of the application papers in 
the United States Patent Office was not made until 
nearly a year after such date. Under the amendment, 
foreign inventors will be obliged to file their applica- 
tions for design patents within four months of the 
filing of their first foreign application. 

Section 4902 of the Revised Statutes will be amended 
so that it will be possible for a foreigner to file a caveat. 
Under the present law, only citizens of the United 
States and foreigners wh"o have declared their intention 
of becoming citizens of this country are able to take 
advantage of the provision of our laws which provides 
for the filing of caveats in the United States Patent 
Office. 

Every patent attorney who has received many appli- 
cations from foreign inventors must at times have had 
difficulty in filing the applications in the Patent Office, 
because of the fact that the inventors did not appear 
before some official holding a commission under the 
government of the United States, as in many cases an 
oath made before a notary public of a foreign country 
was not accepted by the Patent Office officials, and this 
although the present statute provides for taking oaths 
before notaries public in foreign countries. In many 
cases foreign inventors are obliged to travel a consid- 
erable distance in order to have the oath made before 
an official acceptable to the Patent Office. It is also 
now necessary to go to considerable trouble and ex- 
pense to have ancillary letters of administration issued 
in the United States when a foreign inventor dies, for 
the United States Patent Office will not recognize a 
foreign executor or administrator as an applicant for 
a patent. The bill now before the United States Sen- 
ate overcomes these difficulties by permitting foreign 
executors and administrators of deceased inventors to 
file patent applications in the United States. It is also 
provided that an oath may be made in a foreign coun- 
try before a notary public, judge or magistrate having 
an official seal and authorized to administer oaths in 
the foreign country, whose authority shall be proved 
by a certificate of a diplomatic or consular officer of 
the United States. 

The importance of this bill has, perhaps, been under- 
estimated. It is considered, perhaps, by those who 
have not investigated its meaning and do not under- 
stand its spirit, that as it provides for expanding the 
privileges of the patent laws as affecting foreigners, 
it is of comparatively small importance, but it means 
far more than that. The failure to pass the bill by 
Congress would be an act of bad faith toward the 
other signatories of the International treaty. The 
United States has entered into a contract or treaty 
with certain other powers. This treaty is not opera- 
tive within the United States, although it has been rat- 



ified by the Senate and signed by the President, for tht 
reason that the Patent Laws have not been so modified 
as to conform to the terms of such treaty. 

Under the existing conditions the foreign members 
of the International Convention are extending to citi- 
zens of the United States certain rights and privileges 
which the United States under the present patent laws 
refuses to grant to foreigners. This is neither fair 
nor honest, and it is the intent of the present bill to 
correct these inequalities and to extend to foreigners 
the same privileges that citizens of the United States 
enjoy who seek to obtain protection for industrial 
property in other countries of the Convention. There 
is every reason to believe that the bill now before Con- 
gress will be passed before adjournment. 



SCIENCE NOTES. 

Curator Wilcomb of the San Francisco Museum has 
recently received a number of Indian relics from the 
Moqui reservation, about one hundred specimens in all, 
many of rare interest. The collection includes an 
ancient firestick used in aboriginal times for kindling 
a blaze on a block of wood by rapidly twirling it on 
its pointed end; old water-bottles of basket-work, cere- 
monial drums of various designs, sacred paraphernalia 
rarely parted with, a complete costume of the kind 
worn by the priests in the famous snake dance, which 
was witnessed by Prof. Wilcomb; stone household 
utensils, now disused and hard to find, and many 
other specimens of great value as showing the habits 
of living in vogue among these interesting people be- 
fore they came in touch with civilization. The col- 
lection will be unpacked at the earliest opportunity 
and placed in the ethnological room. 

In a recently published book by F. Fischer, "Das 
Studium der technischen Chemie an den Universitaten 
und technischen Hochschulen Deutschlands und das 
Chemiker-Examen," it is said that there are about 
4,000 chemists who receive their education in techni- 
cal institutions, and only about 200 who follow chem- 
istry purely as a science. In other words, about 95 
per cent of German chemists are professional tech- 
nologists. France distributes the 4,000 chemists re- 
ferred to as follows: Chemical industries, 220; arti- 
ficial fertilizers, 90; explosives, 50; petroleum, 50; 
chemical preparations (inorganic), 250; organic prep- 
arations and coloring matters, 1,000; beet sugar fac- 
tories and refineries, 300; starch, dextrine, ferments, 
50; fats, dies, 100; metallurgy, 400; other industries, 
390; laboratories and agricultural experiment sta- 
tions, 700; government bureaus, 100; apothecaries, 
200; assistants in night schools, 100. 

Enormous quantities of red lead are employed in 
industry, and it is important to ascertain whether it 
is in a state of sufficient purity. The different pro- 
cesses in use for testing red lead consist in converting 
it into an oxidized pulp, then reducing this oxide by 
a suitable reagent, so as to be able to dissolve the 
oxides of lead completely in nitric acid. The reduc- 
ing substances employed ordinarily are oxalic acid 
and sugar. It is proposed to substitute for the em- 
ployment of these substances that of oxygenated 
water. The following is the mode of operation: 2.5 
grammes of red lead are treated with 20 cubic centi- 
meters of dilute nitric acid (1 part of acid to 1.39 
and 4 parts of water) and shaken. The red lead be- 
ing thus converted into the oxide, the oxygenated water 
is added gradually while shaking. A few drops are 
sufficient to cause the oxide to disappear in a short 
time. If the red lead is free from colcothar, sand, bar- 
ium sulphate, and other impurities, a solution, limpid 
or nearly limpid, will be obtained in a few minutes. — 
La Revue des Produits Chimiques. 

Sir Samuel Wilks, writing to Knowledge, states that 
Fahrenheit's thermometer owed its beginnings to the 
invention of a thermometer by Newton, which was 
described in the Philosophical Transactions for 1701. 
Newton's instrument was a tube filled with linseed 
oil, and the starting-point o'f the scale was the tem- 
perature of the human body, which Newton called 12. 
It is worthy of notice that at this period, when numer- 
ation was based upon natural requirements, the duo- 
decimal system was proposed for this, as it was in 
use for all other purposes. Newton accordingly di- 
vided the space between his datum and the freezing- 
point of water into 12 equal parts, and stated that 
the boiling-point of water would be about 30 of these 
degrees on the scale. Fahrenheit, when he began to 
work with Newton's thermometer, did not find the 
scale minute enough for his purposes. He therefore 
first doubled the number of degrees, making the scale 
number 24 instead of 12. Finding he could, by mixing 
ice and salt, obtain a temperature below freezing, 
Fahrenheit next adopted this for his starting-point 
and counted 24 degrees up to body heat, making the 
freezing-point 8 and calling boiling water 53. Later 
on he again divided his degrees into four. It will be 
seen that if the above figures are multiplied by four, 
the result is the thermometric scale called after him 
which is still in use. 
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A NEW DEPART TTCE IN SHIP LOGS. 

Mariners have long been looking for a ship log or 
speed-recording instrument which can be sufficiently 
relied upon to determine accurately a vessel's location 
in foggy or stormy weather, when observations cannot 
be obtained. The usual method of towing a heavy float 
or propelling wheel on a line many feet in length in- 




DIAGRAM SHOWING LOG INSTALLED IN A VESSEL. 



volves many difficulties. Whenever the ship stops the 
line must be immediately attended to, lest it, with its 
attachments, be lost; and every time the vessel starts, 
the log must be cast overboard, and care taken that 
the line does not foul the wheel. The log is also lia- 
ble to injury from driftwood, and heavy seas inter- 
fere with its accuracy. A radical departure from the 
towing type of log has been introduced 
by the Nicholson Ship Log Company, of 
Cleveland, Ohio. The new log comprises, 
essentially, two tubes which project 
through the bottom of the vessel and ex- 
tend vertically to an indicator mechanism 
located in the pilot house or any other con- 
venient location. One of these pipes, 
which is shown on the left in our diagram, 
is open at the bottom and, therefore, per- 
mits water to flow in to a height equal to 
the draft of the vessel; while in the other 
pipe, since the bottom is closed and the 
opening is in the side of the projecting 
portion, the water will rise above the 
load-water line to a height proportional 
to the pressure caused by the speed of the 
vessel. Bach tube is provided with a 
float. The float in the "speed-tube" is ar- 
ranged to communicate its variations of 
level through suitable gearing to a verti- 
cal feed shaft. The upper end of this 
shaft is threaded, and at each end of this 
threaded portion a disk is mounted. These 
disks are connected by rods, which pass 
through a nut or hub threaded on to the 
shaft. It is evident that any change of 
water level in the speed-pipe will cause the 
feed shaft to rotate, thus raising or lower- 
ing the hub, which is kept from turning 
by the rods above mentioned. In order to 
compensate for changes in level due to var- 
iations in the load of the vessel, connec- 
tion is made between the float in the 
"level-pipe" and the disks mounted on the 
feed-shaft, so that a rise or fall of this 
float will result in a compensating rota- 
tion of the disks and the rods which con- 
nect them. Thus the hub is rotated and 
fed up or down the feed-shaft according 
to the load of the vessel. The adjustment 
is such that when the vessel is at rest the 
hub will always remain at its lowest posi- 
tion, no matter what the level of water in 
the level-pipe. Suitably connected with 
the hub is a rack, which rises and falls 
with the same. This rack governs the mo- 
tions of the pointer in the speed-indicator. 
It has been found that the water level in 



the speed-pipe varies approximately as the square of 
the speed, and therefore, it would obviously be con- 
fusing to have the rack operate directly on the 
pointer. A train of intermediate gearing is therefore 
used, as shown in our detailed view. This train in- 
cludes a pair of compensating gear wheels, which are 
so designed that the upper member of the pair will 
move through the same arc for every 
corresponding increase of speed of 
the vessel. Thus a perfect record of 
speed is at all times indicated on the 
dial. 

In addition to the speed-indicating 
mechanism is a speed-recording mech- 
anism, which comprises a chart drum 
rotated at a uniform speed by clock- 
work. A pencil or marker is arranged 
to slide up and down with the speed- 
indicator hub, and all the variations 
of speed are recorded on the chart. 

The distance-recording mechanism, 
as shown in our detail view, com- 
prises a friction wheel, which is splined 
to a vertical shaft and rotated by en- 
gagement with the face of an inverted 
cone driven at a uniform rate by the 
clockwork at the top of the ship log. 
This motion serves to operate a small 
counter through the medium of a pair 
of miter gears. Since the distance 
covered by the vessel is equal to the 
time multiplied by the speed, a rack 
and gear connection is provided be- 
tween the speed-indicator shaft and 
the friction wheel, whereby the latter 
is moved upward along the face of 
the cone as the speed increases. This 
causes the friction wheel to rotate 
more rapidly, so that the miles are 
counted off with a proportionately 
higher speed on the distance recorder. 
To the right of the counter is a dial 
which indicates fractions of a mile or 
knot, as desired. 

A trial of the Nicholson ship log 
was recently made by the United 
States Navy, the torpedo boat "Porter" being equipped 
with this apparatus. The results of the trial were 
very favorable. The desirable features reported are 
briefly as follows: The actual speed of the vessel is 
shown on the speed dial at all times. Its accuracy is 
not affected by the conditions of the sea. It will not 
foul readily, though, in case of fouling, provision is 




made for clearing it by withdrawal of the tube. No 
towing line is required. The only portion of the log 
outside the hull of the vessel is a one-inch pipe suffi- 
ciently long to clear the eddy set up by the skin fric- 
tion. The only attention required is the daily wind- 
ing of the clockwork. The undesirable features men- 
tioned are as follows: The height of float-pipe re- 
quired is objection- 
able, particularly for 
vessels of low free- 
board, such as the 
"Porter," on which 
it was necessary to 
rig a 3-inch pipe 20 
feet or more above 
the deck. The size 
of the recording me- 
chanism (31x19x9 
inches) is large com- 
pared with that of 
logs in general use. 
The speed and re- 
cording dials should 
b e graduated i n 
tenths of knots, and 
the chronograph 
should be omitted. 
In regard to the first 
of these objections, 
the builders inform 
us that this has been 
entirely overcome, 
and pipes can be 
stored away between 
decks on the fastest 
vessels of low free- 
board type without 
reduction of deli- 
cacy in registration. 
Obviously the second 
objection is far out- 
weighed by the ad- 
vantages offered by 
the log, and the THE SPEED GEARS AND DISTANCE 
t h ir d undesirable RECORDING MECHANISM. 

feature is merely a 

matter of detail, which can be easily remedied to suit 
requirements. In summing up these features, the 
Navy Bureau of Equipment consider that the inlet 
pipes are liable to become fouled when navigating in 
shoal water, where mud and sand may be stirred up. 
However, no such complaints have been received from 
users of the log. The Nicholson ship log has been 
installed on a number of the Lake steam- 
ers, and has given perfect satisfaction. 
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Save Your Eyes, 

If your eyesight is good, take care of it. 
Look away off yonder every time you get 
to the bottom of a page in reading. If it 
is defective, let no foolish pride prevent 
you from wearing the proper glasses. 

There is no sense in handicapping your- 
self in life when a piece of glass before 
each eye will make your vision as good as 
it possibly can be. i he oculist will not 
advise you to wear glasses if you do not 
need them any more than he will prescribe 
a drug you do not need. 

Plenty of people, though, do not know 
that they have defective sight because they 
have never really seen at all. They have 
headaches, inflamed eyes, sties, even 
much graver troubles, from the strain of 
trying to see with eyes that were put up 
wrong. There are cases where homicidal 
insanity has been completely cured when 
impaired vision has been corrected. — Har- 
vey Sutherland in Ainslee's Magazine. 



IMPROVED SHIP LOG COMPRISING A SPEED INDICATOR, A DISTANCE 
RECORDER, AND A SPEED CHAST. 



Prof. W. Noel Hartley, P.R.S., of Dublin, 
presented a report to the chemical section 
of the British Association, the first part of 
which deals with phloroglucinol and its 
derivatives. The aqueous solutions of 
phloroglucinol, prepared in different ways, 
all gave the same absorption band, and the 
benzenoid structure is confirmed. The sec- 
ond part, on the "Curves of Molecular 
Vibration of Quinone, p-Nitrc-sophenol, and 
Similarly-derived Substances," investi- 
gated by the same author, is interesting 
chiefly because it does not support the 
view that the special structure of quinone 
is common to colored organic substances. 
Von Baeyer and Villinger have recently 
studied the so-called halochromism — the 
formation of highly colored salts from 
colorless substances; there is no quininoid 
structure in these cases, so far as the 
spectroscopic evidence goes. 
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SELF-WINDING CLOCK. 

BY DAT ALLEN WILLEY. 

A simple winding mechanism for clocks has recent- 
ly been perfected whereby a clock may be periodically 
wound by the action of an electro-magnet on an arma- 
ture connected with the clock weight. In our illus- 
tration the connecting link A is weighted, and serves 
as the driving power for the 
clock movement. The link is 
secured at its upper end to 
an arm on the armature B. 
At the lower end it is con- 
nected to the lever C. A 
spring pawl on this lever en- 
gages a ratchet wheel., and 
the weight of link A serves 
slowly to rotate the wheel, 
which in turn operates the 
clock mechanism. When the 
weight drops to its lowest po- 
sition, a pin on the lever G 
engages a bell crank D, 
which in turn lifts a latch E, 
out o-f engagement with a 
shoulder on lever F, permit- 
ting the latter to drop for- 
ward to the right. This 
movement brings the upper 
end of the lever F directly 
under a pin projecting from 
an extension of the escape- 
ment anchor of the clock. 
On the first swing of the 
pendulum toward the right, 
this pin is rocked downward, 
depressing the lever F, and 

lever G, on which it is mounted, and making an elec- 
tric contact at H. The circuit of battery K through 
magnets M is thus closed. The magnets cause the 
armature B to swing on its axis, lifting the weight to 
its initial position. The contact at H is, of course, 
immediately broken on the return swing of the pendu- 
lum, and the parts are allowed to drop back to their 
normal positions. Prom five to eight minutes is re- 
quired for the weight to reach its lowest position. In 
the ordinary-sized mantel clock, such as that illus- 
trated, a battery of three dry cells is employed. These 
are placed in a drawer beneath the clockwork, and 
serve to wind up the clock for a period of about eight 
months without renewing. This system is also appli- 
cable to clocks with long pendulums, such as the ca- 
thedral type, the mechanism being, of course, propor- 
tionately larger and the magnets and battery more 
powerful. 



considered. Some years ago a writer for the Ency- 
clopaedia Britannica declared that the telling stroke 
was downward and forward, and that if it were other- 
wise, the bird would be pitched a somersault by its 
own activity. Prof. Hargrave asserted that a bird's 
wing revolved in a cone and acted as a modified troch- 
oided plane. Prof. Pettigrew was the first, so far as 




SELF-WINDING CLOCK. 



VIEW SHOWING DETAILS OF WINDING MECHANISM 



I know, to try tor a self-recorded diagram of a wing 
in action. For this purpose he used a sphygmograph, 
but his efforts seem not to have been very successful. 
Baden Powell caused a small bir* to fly through a 
I- 2. 
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THE ACTION OF A BIRD'S WING AND ITS BEARING 
ON THE PROBLEM OF MECHANICAL FLIGHT. 

BY DK. T. BYAKD COLLINS. 

The precise action of a bird's wing is so difficult of 
observation that a close scrutiny has been persistently 
attempted only during comparatively recent years. 

It has been shown that the muscles of a man are 
not adapted to the propulsion of wings, though the ex- 
periments of Lilienthal revealed some astonishing facts, 
as, for instance, that vibrating wings, of moderate 
size and of a certain form and structure, actuated by 
a kind of treadmill contrivance, could be made to lift 
half their own weight plus half the weight of the oper- 
ator. This is the more interesting in view of the 
fact that almost at the same time these results were 
being obtained, and that with an apparatus admitted- 
ly crude and excessively heavy, a reputable engineer 
was demonstrating mathematically that a man-oper- 
ated pair of wings, in order to lift the weight of a 
man, would have to have a surface of some acres in 
size. But while human flight with man-actuated wings 
attached to his body is highly improbable, the solution 
of the greai problem by other means is now believed to 
be possible by the most competent thinkers on the sub- 
ject. 

The sailing and soaring birds have been profoundly 
studied; and, while 
there is no universally 
■accepted theory as to 
the manner in which 
their wonderful, phe- 
nomena are produced, 
it is still hoped by 
many that they may be 
imitated, and that 
some form of aero- 
plane or air-runner will 
eventually be evolved 
which will fulfill the 
demands of aerial navi- 
gation. 

As bearing upon the 
same fascinating sub- 
ject, the action of the 
wing of the bird in 
flight is being some- 
what more carefully; 



DIAGRAMS SHOWING THE ACTION OF A BIRD'S WING. 




Fig. 3.— THE RECORD OF MOTION. 




Fig. 1.— SHOWING THE ANGLE OF INCIDENCE WHEN THE 
WING HAD NEARLY COMPLETED ITS DOWN STROKE. 



paper tube, the tube being smoked on the inside sur- 
face. When the tube was cut longitudinally and 
spread out, there were marks upon it from which 
Major Powel! felt warranted in calling attention 
to the wing's alternate flexion and extension. Zan- 
vrie remarked the change in the angle of incidence 
falsing place in the course of a complete vibration, 
but, to this observer, the up 
and down strokes were de- 
livered vertically. 

For the purpose of either 
correcting or verifying some 
observations of my own, a 
common pigeon was held 
lightly in hand and moved 
suddenly so as to induce ef- 
forts at flight. During these 
movements, flashlight photo- 
graphs were secured from 
which, together with a rec- 
ord of motion, some deduc- 
tions were subsequently 
drawn. 

A pigeon was selected be- 
cause it was considered a 
representative bird for the 
purpose. It weighed 15 
ounces and its wings were 
each of 12 inches reach and 
5 inches wide at the base. 
In flight they assumed near- 
ly the form of a triangle, so 
that their total surface was, 
approximately, 60 square 
inches. 

The record of motion was 
obtained by leading fine insulated wires from a bat- 
tery to a small incandescent lamp, which was fastened 
to the tip of the wing. The bird was then induced to 
make efforts at. flight as before stated, and the moving 
wing with the light attached was exposed, in a dark- 
ened room, to a photographic plate through the lens 
of a camera. The lamp was loosened and finally 
beaten off by the violent motion of the member, this 
fact also appearing in the record, where the lines be- 
come irregular and heavy, the moment of detach- 
ment being marked by a final blot. 

It is not claimed that a perfect record was obtained. 
Allowance must be made for the conditions under 
which the bird acted. Still, the transcript is legible, 
and that is, after all, the vital factor in an experi- 
ment of this kind, 

Studying then the upper portion of the tracing, for 
the record is here more accurate than elsewhere, it 
would appear that, if the tip of the wing were to 
continue in the same plane, relatively to the vertical 
axis of the bird's body, throughout a complete vibra- 
tion, it would describe an ellipsis upon the plane. 
But, while this complete vibration is being made, there 
is also a retraction and extension in the reach of the 
wing, as noted by Baden Powell, the flexion being in- 
dicated by the dip of the lines toward the left, or by 
their complete break, the tip being cut out of focus 
by some intervening portion. 

At the beginning of the down stroke, the wing, ex- 
tended to its utmost reach, assumes, relatively to the 
bird's body, an angle upward and forward of some- 
thing like forty-five degrees, as shown in Diagram 1. 
It should be mentioned in this connection that the 
wing has not only the power of extension and flexion 
due to the movement of its joints, but the extent of 
surface exposed may be greatly modified from mo- 
ment to moment by the opening and closing of the 
feathers upon themselves. Always in full flight, at 
the beginning of the down stroke, the greatest pos- 
sible spread is exposed to the resistance of the air. 

When alighting, the bird assumes nearly an erect 
posture, as any one may verify for himself by watch- 
ing a pigeon alight in the street, and beats its wings 
doivnivard and forivard, and it is only when alighting 
that such movements are performed. 

In Pig. 1 the wing 
has nearly completed 
its down stroke, and 
the point to be noted is 
the angle of incidence 
which it was making at 
the moment the camera 
caught it, an angle so 
small that but little of 
the surface is seen, giv- 
ing the wing the ap- 
pearance of dispropor- 
tionate narrowness. 

In Fig. 2 the pl.ate 
was, by mistake, ex- 
posed twice and to dif- 
ferent views. It is 
reproduced here be- 
cause it was found im- 
possible with the facili- 
ties at command to 



Fig. 2 —SHOWING THE WING AT THE INSTANT OF 
BEGINNING THE UP STROKE. ALSO THE EX- 
TENDED WING WITH THE LAMP ATTACHED. 
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catch the bird a second time in the particular position 
herein presented. It shows the wing at the instant 
of beginning the up stroke. The position of the wing 
relative to the body may be observed, and the change 
in the angle of incidence, the under side of the wing 
showing now, whereas in Fig. 1, the wing making its 
down stroke, it was the upper surface instead. 

The other view on the same plate shows the extended 
wing with the light attached. 

Pig. 3 is the record of motion. The vibrations were 
not uniform; long strokes, short strokes, and flutters 
are alike transcribed, but, in general, the elliptical 
movement may be readily made out. 

Diagram 2 shows this ellipse in its relation to the 
bird's body, the upper end of the ellipse being above 
and forward of the wing's attachment. The line c d 
represents the extreme reach as it is extended prepar- 
atory to a down stroke. The tip then traverses the 
line of the ellipse, the wing being progressively flexed 
throughout the downward movement, so that, upon 
reaching the lowest point, the wing's extremity is 
nearer the body than at any other moment of the 
cycle. At e the angle of incidence is changed from 
negative to positive, and the wing shoots upward, 
forward, and outward, cutting the air like the edge 
of a knife blade, thus regaining, without resistance, a 
point from which to deliver another telling stroke. 

It is believed by the author that these movements 
are variously modified in different birds, and that in 
the same bird they may be and are modified as occa- 
sion requires. For instance, in vertical flight, the 
wing would smite the air nearly broadside on during 
its downward movement, the air being avoided during 
the up stroke by the flexion of the joints, the contrac- 
tion of the feathers, the angle assumed and the direc- 
tion of motion; the reduction of surface exposed being 
accomplished, not progressively, during the entire 
down stroke, but suddenly, when the stroke has prac- 
tically been completed. (See Diagram 3.) 

Vertical flight would then be accomplished by means 
of a reaction from the air which is smitten by the 
broad side of the blade, the edge only advancing to 
the point of attack. Horizontal flight is performed 
by a broad backward beat, the thin edge only again 
advancing to the point of attack; and any intermediate 
direction of flight is the result of a combination of 
these movements. 

Now, the question arises as to whether the beating 
wing should not be given greater prominence in our 
plans for the attainment of mechanical navigation. 

The aeroplane has been thoroughly tried. The most 
competent and fertile minds have given it years of 
laborious study, incredible patience has been bestowed 
upon it, and large sums of money have been expended 
in experimenting with it. Nor have these efforts been 
in vain, surprising phenomena having been produced. 
The most encouraging structure of this form is Mr. 
Langley's aerodrome, which made, in comparison with 
what had hitherto been done, a really wonderful 
showing; but it demonstrated the fact that an aero- 
plane pure and simple can never be a success as a 
weight-carrying device. 

But it is said: If the great birds can sail and soar, 
why cannot a man-made machine do the same thing? 
And since it is obvious that less power is expended in 
this form of flight than in any other, it would seem 
reasonable that the aeroplane principle is the proper 
one to pursue. 

But there is not a sailing bird which does not beat 
its wings when it starts to fly. The start is the diffi- 
cult achievement, both with the bird and the man- 
made machine. Moreover, no bird bearing away its 
prey — its load — ever proceeds otherwise than by flap- 
ping its wings. The reaction obtained from this move- 
ment is the vital thing. And movement is the vital 
thing for stability also, as shown, for example, by the 
bicycle and the gyroscope. 

The bird above described weighed within an ounce 
of a pound, and had a wing spread of 60 square 
inches — less than half a square foot to the pound. 
The most successful air-runner ever built weighed be- 
tween 25 and 30 pounds and had 54 square feet of sus- 
taining surface — approximately 2 square feet to the 
pound. 

Comparing power employed, the engine of the air- 
runner developed more than a horse power. The bird's 
power was considerably less than 0.01 that of the man- 
made machine, or 0.3 weight for weight. 

What will account for all these factors in favor of 
Nature's flying machine, since it is much heavier in 
proportion to size, has far less sustaining surface in 
proportion to weight, and but a small fraction as 
much power available? It is the beating wing. 



The sand-blast as a substitute for soap, water, and 
scrubbing brush is a novel idea, but this has been used 
recently in the renovation of the Government Printing 
Office and the Treasury Building at Washington. A 
Chicago company has had a portable plant built for the 
purpose and engages in the business of cleaning the 
fronts of marble buildings in all parts of the country. 



ELECTRIC LOCOMOTIVES FOB YARD AND 
SHOP WORK. 

During the past decade there has been an increas- 
ing use made of the electric locomotive for general 
industrial purposes, and it is being rapidly introduced 
in the large manufacturing plants both in this coun- 
try and Europe.' Industrial electric locomotives may 
be divided into the following classes: First, mining 
locomotives for underground work; second, surface, 
narrow-gage locomotives for transporting material in 
brick yards, earthworks of whatever character, or the 
surface workings of collieries; third, factory locomo- 
tives and switching locomotives for use on standard- 
gage tracks in hauling and switching cars in the 
factory or upon its sidings; and, fourthly, tipping or 
foundry locomotives for use in foundries and steel 
mills. 

The locomotives of the first three classes are usually 
standard types, and are often made to stock patterns, 
while the last requires special treatment to suit each 
individual case. The standard types are each pro- 
vided with two motors, one on each axle, which are 
either geared to the axles by means of straight- 
toothed, cut gear wheels, or directly connected to the 
axles without the use of gearing. Where two motors 
are employed, all the axles being drivers, the whole 
weight of the locomotive is available for adhesion, 
and there is no necessity for carrying ballast. In 
locomotives employing one motor only, but half the 
weight of the locomotive is available for adhesion, 
and, as a result, it is a common thing for the wheels 
to skid, long before the full power of the motors is 
developed. Some manufacturers attempt to solve the 
difficulty by coupling the two axles together, as in 
steam locomotives. An important advantage in the 
use of two motors is that the series-parallel control 
can be employed, and it is thus possible to travel at 
half speed without having resistance in circuit, that 
is to say, without waste of energy, for with the motors 
in series the starting effort is almost doubled for a 
given current. Yet another advantage is that the 
use of two motors provides a certain reserve in case 
of accident, a simple movement of the controller en- 
abling one or other of the motors to be used singly, 
but, of course, with a reduced load. A two-motor 
locomotive is much cheaper in proportion to its power 
than a locomotive with a single motor. 

The storage battery locomotive, it is needless to 
say, has great adhesion on account of the weight of 
the batteries. 

By the use of storage batteries, moreover, the trol- 
ley, which is often troublesome, is eliminated, and for 
certain classes of work this absence of the trolley 
renders the type peculiarly suitable. Speaking gen- 
erally, it may be said that where the fire risk is an 
important consideration, the use of the electrically- 
driven locomotive becomes almost imperative. 

In shops, foundries, and manufacturing establish- 
ments where heavy material is moved on narrow-gage 
cars, the electric locomotive is particularly serviceable 
on account of its great handiness and of the fact that 
it. runs with perfect freedom around curves of as low 
as 12-foot radius. Among the principal applications 
of the narrow -gage type may be mentioned its work 
in taking trains of trucks from the pit mouth or 
tunnel entrance to the various sorting and washing 
buildings, or to the standard-gage cars for loading. 
It is also in great demand at quarries, sand pits, blast 
furnaces, and at sugar, coffee, and other plantations. 

The compact little trolley locomotive shown at the 
top of the front page of this issue is used on the three- 
foot gage tracks in the rail, mill of the National Steel 
Company. It carries two motors, one on each axle, 
which operate at a potential of 220 volts. The drivers 
are 30 inches in diameter; the wheel base is 5 feet, 
and the total weight is about 8 tons. The locomotive 
is 14 feet long, 10 feet high, and 4 feet 8 inches in 
width. In electric locomotives of this class it is cus- 
tomary to estimate the drawbar pull as one-fifth of 
the weight on the drivers ; but in practical work on 
tracks that are liable to be wet or greasy, as is gener- 
ally the case in shops and mills, the driving wheels 
will slip before the estimated drawbar pull is reached, 
and sanding the tracks is usually necessary under such 
conditions. 

As there are no severe limiting dimensions to be 
considered in the surface locomotive, it differs alto- 
gether in form from the mining locomotive, although 
the construction of the truck is much the same. Upon 
the truck is mounted a roofed-in cab, as shown in 
the illustrations just referred to, and the driver stands 
upright in a position where he has the controller, 
brake, sand-box lever, and alarm gong placed con- 
veniently behind. 

The storage battery locomotive, which is shown 
below the illustration of the trolley locomotive just 
referred to, has a drawbar pull of 1,000 pounds; the 
weight of the battery is about 6 tons, and the machine 
may be operated either from the trolley wire or by the 
storage battery; moreover, it may be charged from 
the trolley wire, a feature which renders this locomo- 



tive a very valuable and flexible machine. It will be 
noticed that the battery box is carried on the top of 
the locomotive. The connections are such that it may 
be charged at the same time that the motors are 
being driven with the current supplied through the 
trolley. 

Much attention has lately been given in coke-mak- 
ing plants to the question of transporting the 
lorry from the bins to the coke-ovens. In the out- 
fit here shown an equipment of electrical motors 
has been applied with very satisfactory results. 
The frames of the motors have been so arranged that 
a simple and efficient connection can be made with 
the axles of the lorry. 

Another important use of the electric locomotive 
has been found in the yard work connected with large 
modern blast-furnace plants. We show an illustration 
of an electric locomotive which is equipped with a 
special motor for tipping the ladle. The combining 
of the ladle and locomotive in one machine has been 
found to be very advantageous because of the ease of 
operation, the reduction in space, and the smaller 
number of .parts. It will be seen that this form of 
construction is suited also for the tipping of wagons 
loaded with earth, coke, or minerals. The particular 
locomotive here shown is at work at some blast fur- 
naces at Seraing, Belgium. 



Automobile News. 

A new speed record of 27 seconds for the kilometer- 
was made by the Hon. C. S. Rolls in Welbeck Park, 
Nottinghamshire, England, on February 26. A 72 h. p. 
Mors racer was used, and the rate at which it traveled 
was equal to 83 miles an hour. The best previous offi- 
cial record was' 29 seconds, made November 17, 1902, 
by Augieres on a Mors car, in France. The record, 
which is 2 seconds better than the existing one, is not 
considered official, as the course was on a down grade. 

The results of the 4,000-mile tire test conducted by the 
A. C. of Great Britain were announced recently. The 
tires awarded first prize were the Dunlop double tube; 
the Collier double-tube tires obtained the second prize; 
while the third prize was divided between three sets 
of Dunlop and one of Talbot tires. The Collier tire 
showed the least wear of any, but the dynamometer 
tests showed that the same car with these tires on 
pulled from 15 to 30 per cent harder than when fitted 
with Dunlop tires, and the resiliency was found to be 
less. 

News comes from Worcester, Mass., that the Mor- 
gan Truck Company has completed and tested with 
success the largest automobile ever completed. The 
vehicle has a capacity of ten tons to a load, and is 
built entirely of steel. The motor used is a steam 
engine. The boiler is of the torpedo water-tube type. 
The automobile is so constructed that two or three 
loading bodies can be used, removing the trucks and 
running gear and placing them under another body, 
thus saving an enormous amount in time and expense 
of loading. Two big cranes are attached to the truck, 
operated by the engine, capable of lifting the largest 
steel beams or granite blocks. The total daily capa- 
city of the truck is estimated at 400 tons. 

The long-distance race on the Continent this year 
will be from Paris to Madrid — a distance over the route 
chosen of 531 kilometers, or 329% miles. The race 
will be run on three successive days — May 24, 25, 26. 
Among the French manufacturers who have entered 
machines are the following: Mors, 10 cars; Panhard- 
Levassor, 12; Renault Freres, 10; Dietrich, 9; Decau- 
ville, 4; Ader, 8. The manufacturers of the German 
"Mercedes" car have entered 6 machines; the makers 
of the Belgian "Pipe" machines have entered 4; Eng- 
land will be represented by Edge and Jarrott on Napier 
cars ; and America by 2 Matheson machines, built by 
the motor car company of that name, Grand Rapids, 
Mich, and by H. S. Harkness and W. K. Vanderbilt, 
Jr., who will drive special cars which they are having 
built. 

MM. Gobron and Richard have recently arranged a 
new classification of vehicles which is to be used in 
classifying the racers in the Circuit de l'Argonne. The 
idea is to use the total cylinder area, instead of the 
weight of the cars, as a basis of classification. The 
four classes to be arranged on this basis are as follows: 

1. Total cylinder area equal to or less than 1.5 liters 
(91.53 cu. in.). 

2. Total cylinder area equal to or less than 2.5 liters 
(152.55 cu. in.). 

3. Total cylinder area equal to or less than 5 liters 
(305.11 cu. in.). 

4. Total cylinder area equal to or less than 8 liters 
(488.17 cu. in.). 

These four classes corresponl to vehicles of from (1) 
6 to 10 effective h. p.; (2) 15 to 18 h. p.; (3) 30 to 35 
h. p.; (4) 40 to 50 h. p. The volume indicated is the 
product of the surface of the piston by the stroke and 
number of cylinders. Those who do not wish to reveal 
These dimensions, cannot enter the race; while the 
penalty of disqualification will more than suffice in case, 
of fraud. 
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EXTENSION OF TRANSIT FACILITIES IN NEW YORK. 

We present a map of New York city which shows in 
clear detail the present elevated and subway transit 
facilities and the elaborate scheme of improvements and 
extensions recently suggested by the Chief Engineer of 
the Rapid Transit Commission. In his report the Chief 
Engineer states that it has always been the intention 
of the Rapid Transit Board, when the finances of the city 
would permit, to lay out a thoroughly comprehensive 
system of rapid transit, and that the work at present 
under contract was mapped out with reference to and 
as part of this ultimate and more comprehensive plan. 
As will be seen from our map, the present report deals 
with Manhattan and the Bronx. Naturally, the first 
interest attaches to the proposed extensions of the sub- 
way system proper, and it is gratifying to note that the 
report proposes the construction of another north and 
south subway tunnel below Forty-second Street. The 
new line will run from the corner of Forty-Second Street 
and Broadway, below Broadway to Fourteenth Street, 
whence it will continue south below University Place, 
Wooster Street and Church Street to South Ferry. This 
will be a two-track structure. A short connecting 
branch will run from Broadway below Thirty-second 
Street to connect with the new Pennsylvania depot. 
From the present four-track subway at Fourth Avenue 
and Fortieth Street a three-track subway extension will 
be carried below Lexington Avenue to and beneath the 
Harlem River, to connect with the New York Central 
and Harlem River tracks at Mott Haven. A connecting 
branch will be carried from the Lexington Avenue line 
westward beneath 110th Street, to a junction with the 
subway at 110th Street and Lenox Avenue, thus provid- 
ing a connection between the east and west lines north 
of Central Park, just as the Forty-second Street subway 
line provides a connection south of the Park. Shortly- 
after leaving Mott Haven the subway line now under 
cmsix action passes to an elevated structure, and is con- 



Greenwich and Christopher Streets, it is proposed to 
extend the Sixth Avenue line along Christopher Street 
from Eighth Street station to Greenwich, and to lay a 
third track on the Sixth Avenue structure from Eighth 
Street northward. This would enable trains to run 
"local" as far as Eighth Street, and then pass to the 
third track and run express to Harlem. On the Ninth 
Avenue line it is proposed to extend the third track 
from Fourteenth Street south to Cortlandt Street, there- 
by enabling the express service to commence from the 
latter point. A branch is to be run westerly from the 
Ninth Avenue road at Fifty-third Street to Tenth 
Avenue, and thence north to Fifty-fifth Street, 
where the new branch would be depressed into a 
subway and extended under Amsterdam Avenue to 
a connection with the subway at Seventy-second 
Street. This would give some measure of relief pend- 
ing the completion of the present subway from City 
Hall Park to South Ferry. Another important exten- 
sion is the continuing of the third track on the Eighth 
Avenue road from 116th Street north to 155th Street. 
An important proposal affecting the districts north 
of the Harlem River is to make an arrangement with 
the Putnam division of the New York Central Railway 
for widening the present Harlem bridge into a three- 
track structure, and then carrying the Eighth Avenue 
line across the Harlem River with three tracks to 
Jerome Avenue and northerly to Woodlawn, and 
thence westerly to a connection with the Putnam divi- 
sion in Van Cortlandt Park. This line would give 
rapid transit facilities to the largest area in the whole 
city of New York, which is to-day without rapid transit 
facilities. 

If the consent of the railroads with terminals at 
Forty-second Street can be had. connections should be 
made at as many points as possible with the subway 
and elevated lines. The points where such connections 
can be made are with the suburban elevated at Ford- 



could be obtained for the expenditure of between $45,- 
000,000 and $50,000,000, $25,000,000 of which would fall 
upon the city. Taken altogether, the scheme of exten- 
sion seems to have been very carefully thought out, and 
we believe that the selection of routes is about the best 
that can be made to meet the immediate necessities of 
city travel. 



Expiration of tlie Brush Storage Battery Patent*. 

The two patents granted to Charles F Brush in 1886, 
covering the construction of the Faure, or pasted type 
of storage battery plate, expire on March 6. These two 
patents— Nos. 337,298 and 337,299— covered very broadly 
the mechanical application of the active material to a 
storage battery plate. The patents were assigned to the 
Electric Storage Battery Company, which, having a 
monopoly of the pasted plate — considered to be the 
only practical form in the early days of commercial 
storage battery manufacture — built up a large business 
with its "chloride" accumulator. In the various suits 
for infringement instituted by this company against 
other concerns, the validity of these patents was always 
upheld. Consequently, the storage battery designers 
were forced to fall back on the original Plante type of 
plate, which has been much improved en ihis account. 

Now that the Brush patents have become public prop- 
erty, inventors can make use of this type of plate in 
still further perfecting storage batteries; and it is to 
be hoped that eventually, perhaps by the combination 
of the two forms, a well-nigh perfect storage cell, will 
be devised. 



Tori ill as — Bread or I lie Spaiiisli-Ainerican People, 

In conjunction with the systematic effort made in re- 
cent years by the United States to make known in 
Europe the food value, or rather, table value, of Indian 
corn, it may interest many housekeepers to know how 
tortillas are made. These tortillas are, as many know, 




MAP SHOWING PROPOSED EXTENSIONS OF THE SUBWAY AND ELEVATED LINES IN NEW YORK. 



tinued as such to Bronx Park. The proposed extensions 
include the continuance of the elevated structure along 
the eastern side of Bronx Park to the suburbs of Wake- 
field and Mount Vernon, while another branch is pro- 
posed, to extend along the Southern Boulevard, then 
westerly on 180th Street to a connection with the Third 
Avenue line of the Manhattan Elevated Railroad. 

As the additional lines proposed, especially those 
in the subway, will require several years to complete, 
and as, during this interval, it is absolutely essential 
that early relief measures be provided, it is proposed to 
make immediate extensions of the Manhattan Elevated 
system, besides laying additional tracks on certain speci- 
fied avenues. In the first place, it is proposed to double 
the capacity of the Second Avenue line, by the addi- 
tion of two tracks from Harlem River to Chatham 
Square, where the new tracks will be carried 
over the Chatham Square junction and over the 
Park Row line in the form of a second deck to the 
City Hall. By converting the Second Avenue division 
into a four-track structure, and by extending it to the 
City Hall, an immeasurably better service will at once 
be provided for the east side of the city, and passengers 
from Harlem and the Bronx will be carried direct on 
express tracks to the City Hall. By connecting the 
rapid transit Westchester Avenue line with the subur- 
ban line at 149th Street, through trains can be run 
from as far north as Mount Vernon by a direct line to 
all points south of the Harlem River, including South 
Ferry. The Third Avenue line is to be increased in 
capacity by extending the third track from Fifty-ninth 
Street to Ninth Street, thereby giving a continuous 
express track from Harlem River to the latter point. 
North of the Harlem River it is proposed to add a third 
track on the Third Avenue Elevated from the scuth side 
of Harlem River to Westchester Avenue. On the Sixth 
Avenue Elevated line, in order to furnish special trains 
from the shopping district, and a connection to the ter- 
minus of the New York and New Jersey tunnel at 



ham; with the proposed Jerome Avenue extension at 
Van Cortlandt Park; with the subway at Kingsbridge; 
with the Manhattan elevated at 155th Street, to both 
the main line and the Putnam division of the New 
York Central; with the subway to the New York Cen- 
tral at the Harlem Ship Canal ; with the Lexington 
Avenue subway to the New York Central, Harlem, and 
New York and New Haven railroads at Mott Haven; 
and all so arranged that local trains from nearby sub- 
urban points can be run direct over the rapid transit 
lines and thus avoid the congestion at the Grand Cen- 
tral Station or the delay in transferring from one -ail 
way to another. 

Finally, it is proposed that negotiations be taken with 
the New York Central Railroad Company for the re- 
moval of their tracks from the city streets south of 
Fifty-ninth Street and on the surface of Eleventh, 
Tenth, and other avenues and streets south to Beach 
Street, and the substitution in place of them of an 
elevated structure along the same route, or possibly 
along West Street, which might be continued south to 
Battery Place, and so provide not only a freight line, 
but also a passenger line along the water front. It is 
also suggested that a branch of the Second Avenue Ele- 
vated be constructed along Sixty-fourth Street, and over 
Blackwell's Island bridge to Long Island, and that on 
Long Island a plaza be arranged permitting the present 
surface lines in that district to deliver their passengers 
to the elevated, by which they can be carried by an 
express and local service to any point north or south 
in Manhattan, Brooklyn, or the Bronx. 

Should the proposed extension be carried out. the 
city will own a complete railway system covering 37 VL- 
miles in the borough of Manhattan and the Bronx, with 
100 miles of track exclusive of side tracks. Moreover, 
immediate relief is offered by an extension of the exist- 
ing elevated railway facilities. Such an extension of 
the city's transit facilities, which together are equiva- 
lent to the addition of about 130 miles of single track, 



thin cakes of corn, and are used in Mexico and other 
Spanish-American countries almost universally in lieu 
of wheat bread. The corn, selected clean kernels for 
best results, is boiled in lime water until soft. It is 
then washed thoroughly in water to remove all traces 
of lime, and rubbed between the hands to remove the 
outer husk of the corn. The clean corn is then ground, 
while wet, to a soft mass, which is easiest accom- 
plished with a Straub peanut butter mill.. The 
wet dough resulting from grinding is patted 
into thin cakes of convenient size and baked on a dry 
griddle (that is, without fat) and served hot. In the 
better class families it is usual to have one servant 
bake these tortillas continually during the course of a 
meal, so that the table may be supplied fresh from the 
griddle all the time. While these cakes are a radical 
departure to all English-speaking people, many soon 
develop a great liking for them. They are especially 
palatable when eaten with highly flavored meat dishes, 
such as the Mexican "chile con carne;" and also when 
spread with butter. It may be well to add that no salt 
is used in the preparation of these cakes. 



'File Olui'i-eiit Supplement. 

The current Supplement, No. 1418, contains, among 
other interesting things, an article on Aluminography. 
Civil engineers will find in the "Simplon Tunnel and 
Its Construction" a most valuable article. Why the gov- 
ernment vessels are so long delayed in construction is 
a subject which is treated at length. In the South it is 
the practice to employ convicts for the making of roads. 
Mr. J. O. Holmes, of the Department of Agriculture, de- 
scribes in an entertaining way exactly how convict 
labor is utilized for this purpose. Mr. Fred T. Jane con- 
tinues his account of the Naval War Game between the 
United States and Germany. M. Berthelot, the well- 
known French chemist, has made an analysis of certain 
ancient metallic objects, and has described his re&dJts 
in an interesting memoir. 
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THE LATEST HIMALAYA-CLIMBING EXPEDITION. 

BY HERBERT C. PYPE. 

A serious attempt is about to be made to ascend the 
highest mountain in the world, Mount Everest, which 
rears its stately head 29,002 feet above the level of the 
sea. 

The highest point to which man has so far climbed 
is 23,080 feet. 
This is the 
height of Ac- 
oncagua, the 
loftiest sum- 
mit of the 
main Cordil- 
lera of the 
Andes. Acon- 
cagua was 
scaled by the 
famous guide, 
Mathias Z u r- 
b r i g g e r and 
Mr. Vines, two 
members o f 
the expedition 
sent out by 
the Royal Geo- 
graphical So- 
ciety in 1887 
under Mr. B. 
A. Fitzger- 
ald, who him- 
self failed to 
reach the sum- 
mit. Before 
this event the 
record was 
held by Sir 
William Mar- 
tin Conway's 
e x p e d ition, 
which in 1892 
climbed a 
mountain i n 
the Karakor- 
am Himalayas 
22,600 feet 
high. Mr. W. 
Graham in 
1883 claimed 
to have as- 
cended Kabru 
(24,015 feet), 
but his claim 
i s generally 

disallowed. The new expedition, which has just 
started for the Himalayas, is under the direction of 
Mr. Eckenstein. Very few details regarding the plan 
of operations can be ascertained, but it is known that 
Mr. Eckenstein and his companions have set before 
themselves the task of ascending to the loftiest peak 
of the two highest mountains not only in the Hima- 
layas, but also in the world, Mount Everest (29,002 
feet) and "K 2" (28,250 feet). 

Some day or other a mountaineer will succeed in 



scaling Mount Everest. There is nothing impossible 
in it. Two things are wanted, time and money; and 
provided these are forthcoming, success may very 
well be looked for. 

Most of the great climbers of to-day agree in affirm- 
ing that man could exist at an altitude of 29,000 feet, 
provided of course that careful precautions were taken 




PEAK TO THE NORTH OF SINIOLCHU— SIKKIM. 

and that all the details of the expedition were worked 
out in a thoroughly practical manner. The climber 
must not attempt to ascend Mount Everest right off. 
He will have to take some years over it, climbing each 
year to a certain height and resting weeks here and 
there on the road in order to accustom his body to the 
unwonted altitudes. Supplies will be a great prob- 
lem, but if he can manage to insure food, clothing, 
and other necessaries reaching him at the various 
camps at which he will be forced to remain for some 



little time, and if he is strong enough to withstand the 
cold and the rarefied atmosphere, it is possible that 
one day his ambition will be satisfied and that he 
will be able to take his stand on the highest point 
of the earth's surface and to rejoice in the fact that 
he has accomplished something which no one else 
has ever done since the world began. Let us see 

what the ex- 
perts have to 
say respecting 
the possibility 
of scaling 
Mount Everest. 
Quite recent- 
ly a paper was 
read before 
the Alpine 
Club by Dr. 
Malcolm L. 
Hepburn o n 
"The Influence 
of High Alti- 
tudes in Moun- 
t a i n e ering." 
Summing u p 
his remarks as 
to the ascent 
of Mount Ever- 
est, Dr. Hep- 
b u r n said: 
"Provided h e 
has plenty of 
time, plenty of 
suitable food, 
and fine weath- 
er, I see noth- 
l n g unavoid- 
able in the 
conditions o f 
the atmosphere 
at high alti- 
tudes to pre- 
vent a man 
with healthy 
organs from 
ascending the 
highest point 
on the earth's 
surface." 

Among the 
speakers at 
Dr. Hepburn's 
lecture was 
Sir Martin 
Conway, who spoke as follows: "On the two occasions 
when I have been close on 23,000 feet I have felt that 
I could have climbed further, and that if I could have 
slept there I might have climbed much further. The 
problem of climbing Mount Everest will be comprised 
of two main difficulties — politics and finance. If the 
governor of India would persuade the government 
of Nepal to let the Alpine Club try, and if about 
£10,000 were forthcoming, and a good party, with an 
ample supply of porters, could devote two or three 
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consecutive years to the attempt, there would be some 
chance of conquering the peak." 

Another great mountaineer is Mr. Douglas L. Fresh- 
field, who recently took an expedition to the Hima- 
layas and attempted the ascent of a mountain in 
Sikkim, 28,156 feet in height, situated as far south of 
the Karakoram range as Etna is of Mont Blanc. Mr. 
Freshfleld got no 
higher than a lit- 
tle over 21,000 
feet, but he was 
the first explorer 
to take a party of 
over fifty men, 
most of them 
carrying loads 
varying from 15 
pounds to 40 
pounds, over a 
pass of above 
21,000 feet, sleep- 
ing twice at close 
upon 20,000 feet. 
Here is Mr. Fresh- 
field's opinion as 
to the climbing 
of Everest: 

"There seems 
to me to be no 
sufficient reason 
for thinking that 
climbers may not 
attain 29,000 feet. 
Considering how 
much more grad- 
ually the rarity 
of the air in- 
creases between 
20,000 feet and 
30,000 feet than it 

does at inferior levels, I have every confidence that the 
highest mountain in the world will, if Nature has not 
forgotten a ladder to it, be some day trodden by human 
foot. I felt slack while we were above 15,000 feet, 
and on reaching the foot of the final ascent (21,000 
feet) after wading over a long plain of snow, fol- 
lowed by a short, gentle slope, was completely out of 
breath. After a meal I found the ascent of some 
500 feet to the pass, partly over rock, less fatiguing; 
and on the top, in the excitement of the discussion 
that ensued, I lost the sense of exhaustion, and it did 
not return." 

Those famous climbers, Mr. Whymper and Mr. Dent, 
agree in declaring that the ascent of Everest is not im- 
possible, though it would be costly, 
laborious, long, and possibly not free 
from risk. 

"If Everest were only in England," 
Mr. Dent has remarked, "the problem 
would have been solved long ago." It 
is agreed that the easiest side for the 
ascent is from the north, but the gov- 
ernment of India do not care about 
travelers penetrating into Tibet, and 
it is possible after Mr. H. Henry Sav- 
age Landor's reputed experiences that 
the travelers themselves would fight 
shy of the Tibetans, who are not a 
kindly race as far as strangers are 
concerned. 

Starting from the south side, the 
mountaineer will be exposed to ma- 
laria; but as it is now known that 
you cannot contract malarial fever pro- 
vided you are not bitten by mosquitos, 
it is possible that this difficulty could 
be overcome. There are geographers 
who do not seem to be convinced that 
Everest is really the highest peak in 
the Himalayan chain, but we hope if 
Mr. Eckenstein does succeed in reach- 
ing the summit of Everest, he will not 
find a still higher peak awaiting the 
climber. The Himalayas have several 
peaks over 28,000 feet, and more than 
a thousand which have been measured, 
exceed 20,000 feet. 

From any point of view to which 
Europeans have access, Everest fails 
to impress the observer with its great 
height. Indeed, it is difficult to be- 
lieve that other mountains do not far 
exceed it. 

"Owing to its great distance in the 
interior," says Major L. A. Waddell, 
in his book "Among the Himalayas," 
"behind the outer snowy peaks that 
tower in front of it, the enormous 
height is not apparent, and this was 
only revealed by the scientific measure- 
ment of the Indian Survey Depart- 
ment." 



About the year 1850 the Great Trigonometrical Sur- 
vey of India extended their triangulation to the foot 
of the Himalayas, and measurements were made from 
this newly gained base to the snowy peak beyond the 
frontiers. 

Between November, 1849, and January, 1850, it was 
discovered that in Tibet, at 27 deg. 59.3 min. latitude 
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and 86 deg. 54.7 min. east longitude from Greenwich 
a peak rose to the enormous height of 29,002 feet, the 
highest measured elevation on earth. He who has never 
seen the Himalayas from Darjeeling has missed one 
of the grandest views the world can afford. 

Darjeeling is within 24 hours of Calcutta, and Cal- 
cutta is less than three weeks from England, so the 
traveler who is weary of Switzerland and who knows 
his Europe well, may be recommended to betake him- 
self to the Himalayas. 

"Roads have penetrated," says Major Waddell, 
"the mountain fastnesses in nearly every direction in 
the state of Sikkim, a Switzerland of the East, situated 
in the heart of the Himalayas, within sight of the 




culminating pinnacle ci! the world, Mount Everest." 
The traveler need not dread the terrors of the 
region, for the worst torrents have been bridged and 
travelers' staging houses have been erected along some 
of the chief routes, thus greatly facilitating the ex- 
ploration of these mighty mountains. 

Before concluding this article it may be interesting 

to recall the fact 
that the great 
Russian painter, 
Vassili Verest- 
c h a g i n , when 
traveling in Nor- 
thern India, 
made an attempt 
to ascend the 
next highest 
mountain on the 
face of the globe 
after Everest and 
K 2, viz., Kazch- 
enjunga, 28,000 
feet odd above 
the level, of the 
sea. 

Veres!; chagin 
attempted the 
ascent in Janu- 
ary when the 
mountain was 
covered with ice 
and snow, and he 
got no higher 
than 15,000 feet. 
He was consider- 
ed a madman for 
trying to do that. 
"Some English 
officers in the 
n e i g h borhood," 
says a recent biographer of the painter, "when first 
they heard of his project did all they could to dissuade 
him from it. With his characteristic obstinacy he 
simply thanked them for their advice and went on 
with his preparations for the ascent. 'At least,' they 
said, 'you will never take the lady?' Madame Verest- 
chagin was with him, and had insisted on accompany- 
ing him. 'That will depend upon her,' said Verest- 
chagin, and his wife went with him all the same. It 
was a frightful ascent. The coolies abandoned them 
when they had gone a very little way — these dark- 
skinned races cannot stand the cold — and at last they 
had only one man, who carried the color-box and draw- 
ing tools, the use of which was Verestchagin's main 
object in the journey. The painter 
wanted to go up there to study effects 
of snow and cloud. By and by even 
this man's courage failed him, it be- 
came so intensely cold. They were 
wading in snow up to the knees in 
some places and in others up to the 
waist. The ponies had been left be- 
low. There was no house or shelter 
of any kind. They called a halt, and 
the courier went back to get help, 
leaving Verestchagin and his wife on 
the mountain in the midst of the 
snow, with only a small wood fire be- 
tween them and all but certain death, 
and with nothing but snow for meat 
and drink. They cowered over the fire 
till the falling snow put it out, and 
then for all that day and night till 
far into the next day they struggled 
as best they could for life. As a final 
and desperate effort, Verestchagin, 
taking leave of his wife, whom he 
never expected to see again, descended 
until he found men whom he forced to 
accompany him to the rescue of his 
brave wife." 



A GAP IN THE SNOWS -ALTITUDE, 19,300 FEET: SHOWING HOLE IN GLACIER 

ALTITUDE 17,500 FEET. 



The French Naval Department is 
evidently sharing the skepticism en- 
tertained by the naval authorities of 
other countries in connection with 
submarines, since the Minister of Ma- 
rine has decided to complete only 
twenty of the fifty submarine boats at 
present in various stages of construc- 
tion. There are various types of sub- 
marine vessels in the French navy, 
ranging from the 30-ton "Gymnote" 
to the 270 tons of the "Gustave Zede." 
Thirteen boats each of 175 tons dis- 
placement are in course of erection, 
but work is to be stopped upon them. 
The French Naval Department for 
some reason is apparently antagonistic 
to these heavy submarines, since the 
twenty boats to be completed are only 
of 70 tons displacement. 
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VENOMOUS SERPENTS— IV. 

BY RANDOLPH I. GEARE. 

There is a large group of serpents known as the Ela- 
pine snakes, in which the abdomen is supplied with 
broad band-like plates, the head is shielded and the 
tail is pointed. Most of them are non-poisonous, but in 
the few venomous forms the poison-fangs do not fold 
down as in the viper and rattlesnake, but remain erect. 
In some the fang is grooved, while in others it is per- 
forated through nearly its entire length. 

In this group attention is first invited to the King 
Cobra, or Hamadryas. This terrible serpent belongs 
to the same genus as the common Co-bra (Naia) . it 
feeds almost entirely on reptiles, venomous and other- 
wise. It is a comparatively frequent eater, requiring 
food at least once a month. As soon as the food is 
within reach, the snake hisses loudly, and, expanding 
its hood, rises two or three feet, and darts on it very 
much in the same manner as the Cobra. 

The King Cobra has a wide distribution in South- 
eastern Asia, from Bengal, through the whole Indo- 
Malayan region to the Philippines. It is one of the 
most deadly of all snakes, and is known to follow per- 
sons and attack them. It is of gigantic size, one re- 
corded specimen measuring sixteen feet nine inches. 
Fortunately it is not as venomous as the common 
Cobra, although it is doubtless responsible for a large 
share of the twenty-two thousand deaths which, accord- 
ing to official statistics, are caused annually in India 
alone by the poison of venomous snakes. 

The King Cobra inhabits chiefly grassy jungles. 
Its favorite food seems to be snakes of all kinds. 
To this peculiarity is due the belief among the 
people of India that it receives royal honors from 
all other serpents, and hence its name "King" 
Cobra. It is occasionally handled by the Indian 
snake-charmers in common with other Cobras, 
but it is not quite so showy on account of its in- 
ability to expand its hood to so large a degree. 

In South America is found the Labarri (Elaps 
lemniscatus) , which is closely allied to the Harle- 
quin Snake of North America. The Labarri is 
usually found coiled on the stump of a tree, or in 
some other place where it can hardly be distin- 
guished from the object on which it is lying. It 
is mortally poisonous when adult. It may be de- 
scribed as rainbow-colored in life, but its bright- 
ness fades soon after death. It is said that speci- 
mens eight feet long have been killed. 

A genus common in Natal, and occurring also 
in other parts of South Africa, is the Narrow- 
headed Dendraspis (Dendraspis angusticeps) . It 
is long, slender, unusually active and a good climb- 
er. Its poison-fangs are very long, perforated, and 
permanently erect. It is olive-brown, greenish 
above and of a pale green beneath. It sometimes 
reaches a length of six feet. 

Another venomous serpent of South Africa is 
the Atractaspis (Atractaspis irregularis). Its 
fangs are longer in proportion than those of any 
other known serpent, reaching nearly to the angle 
of the mouth. It is believed to burrow in loose 
ground. It rarely measures over two feet in 
length, and its color is blackish-green above, 
shaded with orange-brown and orange-buff below. 
There remains yet to be mentioned that fear- 
ful and deadly serpent, the Cobra of India (of 
which several species occur, and all of which are 
closely related, anatomically speaking, to the Elap- 
idse or Coral Snakes) and its relative, the African 
Cobra. The species most generally known is the 
common Cobra, or Cobra di Capello {Naia tripudians) ■ 
When irritated, it has the power of bringing the "ribs" 
of the neck and fore part of the head forward. This 
action distends the skin, and displays the hood (or 
neck expansion) to the best advantage. On the back 
of the hood of many specimens are two large spots, 
like eyes, which are joined by a curved black stripe, 
and the whole resembles a pair of spectacles. This 
curious feature is the basis of an Indian legend, to 
the effect that one day when Buddha was asleep, a 
Cobra came near him and raised its body between him 
and the sunbeams, spreading its hood so as to shade 
his face. Buddha on waking acknowledged his thanks 
and promised to repay the snake. Now it happened 
that Cobras, huge and venomous though they are, had 
been liable to attack from a certain bird, called the 
Brahminny Kite; and this particular snake, fearing 
after a while that Buddha had forgotten his promise, 
petitioned him to grant him perpetual relief from the 
attacks of this bird. Buddha immediately granted his 
prayer, by placing a pair of spectacles on the Cobra's 
head, which so frightened the Kites that they have 
never since dared to attack a Co-bra. 

Another popular myth is that the Cobra loses a 
joint of its tail every time it emits poison, and this is 
just the reverse of the idea regarding the rattlesnake, 
namely, that it adds a new joint to its rattle for every 
person it kills. 

There is probably no other snake which has been 
used so extensively as the Cobra by Indian snake 
charmers for displaying their supposed powers over 



serpents. It should be remembered, however, that 
these huge creatures are exceedingly indolent, and 
therefore less easily aroused to using their terrible 
weapon. It may also be that the charmer possesses 
means, not commonly known, of rendering himself 
proof against the effect of the venom. There are also 
certain remedies, said to be effectual, the knowledge 
of which would doubtless add courage to the charmer 
in his daring feats. One of these is the Birth-wort 
(Aristolochia indica) . This is a creeping plant, the 
fresh leaf of which is very bitter and aromatic. It is 
not an universal specific, however, for some dogs 
which had been bitten by a Cobra and treated with 
the leaf of this plant, died apparently quicker than if 
the remedy had not been given them. It is said that 
human beings become cold as marble under the influ- 
ence of the venom, whereas dogs are thrown into a 
high fever. The probabilities are that this -plant is 
merely a powerful stimulant, and as such simply les- 
sens,, rather than counteracts, the effect of the poison. 
The Cobra is said to be proof against its own poison, 
but a non-poisonous snake quickly succumbs to its 
bite. , The venom is harmless if taken internally, 
the same being true of rattlesnake venom. Nor is it 
fatal when brought in contact with a mucous surface, 
such as the interior of the stomach or the eye. The 
color of the Cobra di Capello, which usually is from 
three to four feet long, varies greatly. In seme 
species the body is brownish-olive, and the "spectacles" 
are white, edged with black. Another, also brownish- 
olive, is covered with irregular cross-bands of black. 




Prospects of Niagara Power on the Canadian Side 
of the Falls. 

BY ORRIN E. DUNLAP. 

Prospects are exceedingly good that a large amount 
of electrical power will be available on the Canadian 
side at Niagara within a few years. Already two 
companies are at work there erecting plants for the 
development of not less than 100,000 horse power each, 
and now a third company has secured a franchise. 
This new company is known as the Toronto Niagara 
Power Company, and the Ontario government lias 
granted it a franchise to develop 125,000 horse power. 
Its method of development will be identical with that 
of the Canadian Niagara Power Company. It will 
construct a large wheel-pit and a long tunnel, the 
portal of which will be close to the edge or behind the 
sheet of water of the Horseshoe Pall. 

Inasmuch as the wheel-pit of the Toronto Niagara 
Power Company will be further upstream than the 
works of the Canadian Niagara Power Company, the 
tunnel will be longer by a few hundred feet than the 
one now building. The inlet of the Toronto Niagara 
Company will be above that of the Canadian Niagara 
Power Company; and in order that the water service 
of the latter company may be unimpaired, the On- 
tario government will cause the Toronto Niagara 
Power Company to build weir dams for its protection. 
The work contemplated under this latest franchise will 
cost in the neighborhood of $5,000,000 and will take 
two or three years to complete. The Toronto Niagara 
Power Company's objective point for transmission 
is the city of Toronto, and it is intimated that the 
street railways and the lighting plants will receive 
power from the new company. 

Each franchise granted adds materially to the 
revenue of the commissioners of Victoria Park. 
The Ontario Power Company, which has right for 
two developments, pays $30,000 a year rental. The 
Canadian Niagara Power Company pays an annual 
rental of $15,000, and the Toronto Niagara Power 
Company will also pay $15,000 a year, making a 
total revenue at this time of $60,000 a year, pay- 
able in semi-annual installments. But when the 
companies get to developing power they will, in 
addition to this annual rental, make payment at 
the rate of one dollar per annum for each electrical 
horse power generated and used and sold or dis- 
posed of over 10,000 electrical horse power up to 
20,000 electrical horse power, and the further 
payment of the sum of 75 cents for each electrical 
horse power generated and used and so.ld or dis- 
posed of over 20,000 electrical horse power up to 
30,000 electrical horse power, and the further pay- 
ment of the sum of 50 cents for each electrical 
horse power generated and used and sold or dis- 
posed of over 30,000 electrical horse power; that is 
to say, by way of example, that on generation and 
use and sale or disposal of 30,000 electrical horse 
power the gross rental shall be $32,500 per an- 
num, payable half yearly, and so on in case of fur- 
ther development as provided, and that such rate 
shall apply to power supplied or used either in 
Canada or the United States. 



INDIAN COBBA (NAJA NAIA). 

Others are olive, marbled richly with brown below. 
Some are of uniform brownish-olive without any 
"spectacles," while yet others are black with white 
spectacles, and still others black without any spec- 
tacles. Those without spectacles are recorded as oc- 
curring in Borneo, Java, the Philippines and other 
eastern islands. 

The African Cobra is fully as poisonous as its Indian 
relatives. Its native name is "Spuugh-Slange," or 
Spitting-snake, on account of its being able to project 
the venom to a distance of several feet. It is a furi- 
ous fighter; seldom running away, and more frequently 
commencing the attack. It is fond of climbing trees 
in search of prey and is also a good swimmer. Its 
coloration is variable; sometimes a yellow-brown, uni- 
form or covered with irregular patches. Others are 
black when full grown, while before maturity they 
have a series of broad yellow bands on the fore part 
of the body. The length of this snake ranges from 
five to six feet. 

Several of the illustrations and some of the material 
used in the preparation of this article have been fur- 
nished by the authorities of the National Museum. 

Note: In the Scientific American Supplement for 
March 14. 1903, will be published the last installment of 
this series. The installment in question will deal with 
Serpent Venom. 



Dr. Brooks Again Honored. 

Dr. William R. Brooks, director of the Smith 

Observatory, and Professor of Astronomy at Ho- 

bart College, has been awarded the comet medal 

of the Astronomical Society of the Pacific, for the 

discovery of his latest comet. This is the seventh 

meda 1 awarded to Dr. Brooks by this society for his 

cometary discoveries — now twenty-three in all. He 

also has the distinction of holding the first medal ever 

awarded by this institution. 



The Possibility of Another Peary Expedition. 

The Peary Arctic Club is trying to fit out another 
expedition early in the spring. 

Nothing definite toward such an expedition, how- 
ever, has been done yet. Everything depends on rais- 
ing enough money in time. The "Windward," Mr. 
Peary's old ship, has been sold, and in the first place 
another vessel will be required. 

Mr. Peary is negotiating with the Italian govern- 
ment relative to the Arctic exploration vessel of the 
Duke of the Abruzzi, the "Stella Polare," which ap- 
proached nearer the Pole than Nansen's ship, the 
"Pram." 

Some time ago Lieut. Peary said $100,000 would fit 
out an expedition; now he thinks that $200,000 is 
necessary, or at least $150,000. With such backing 
he is confident that he could reach the Pole. 

The "Stella Polare" is one of the few ships suitable 
for Arctic exploration. She was originally a Nor- 
wegian whaler, and is a 500-ton vessel — the minimum 
size for an Arctic expedition. 



It is said that a company is soon to attempt the 
sending of wireless telegraphic messages from San 
Francisco to the Hawaiian Islands. 



According to a dispatch to a London paper, the elec- 
trical equipment in use at the Indian durbar at Delhi 
was the largest temporary plant ever erected. There 
were sixty tons of overhead cables and fifty tons of 
buried lines. 
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ARTIFICIAL HORIZON. 

An improved artificial horizon, more especially de- 
signed for use on marine sextants, has recently been 
invented by Mr. Joseph T. Edwards, of New Bedford, 
Mass. The device has a very simple construction, and 
may be readily applied to enable the observer to 
quickly and accurately bring the eyepiece and horizon 
glass in proper horizontal position when making an 
observation. Our illustration shows the simple con- 
struction of the device. It consists of a glass tube 
bent to the form of a flattened ring or link, and partly 
filled with mercury or some other suitable liquid. This 
ring is vertically pivoted to an arm, which is horizon- 
tally pivoted to a bracket adapted to be clamped to the 
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ARTIFICIAL HORIZON FOR MARINE SEXTANTS. 

frame of the sextant. Provision is thus made for 
proper adjustment of the artificial horizon, to 
bring the level of the liquid into axial alignment 
with the horizon glass and the eyepiece. On sighting 
through the eyepiece the observer can easily determine 
whether the sextant frame is held in proper position; 
for when slightly tilted the surface of the liquid in one 
leg of the device will rise higher than that in the other 
leg, and not until a proper position is reached will 
they both perfectly coincide with the axial vision. 

This device will be found particularly useful at 
night or on occasions when the natural horizon is 
blurred from the sight, or, if used on land, when the 
true horizon cannot be determined by reason of irreg- 
ular topography. By making the artificial horizon in 
the form of an endless tube, no errors will result by 
reason of unequal air or vapor pressure in the two 
legs of the device. 



A NEW ACID CHAMBER FOR SULPHITE WORKS 

The acid chamber illustrated herewith — the inven- 
tion of Mr. William A. McKee, of Hinckley, N. Y. — is 
designed to cause a thorough mixing of the lime water 




A NEW ACID CHAMBER FOR SULPHITE WORKS. 

end the sulphur dioxide gas in forming the bisulphite 
of lime liquors needed in the sulphite process of mak- 
ing pulp. 

The mixing chamber consists of a water-jacketed 
cylinder, 1, containing conical hoppers, 4, hung from 
brackets oa the interior wall of the cylinder, which is 
of thin sheet lead. Interspersed between these hop- 
pers, but mounted on a revoluble central shaft, are 
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similar inverted cones, 3, adapted to act as splashers 
and to spread the lime-water as it trickles down and 
dash it, by centrifugal force, against the wall of the 
cylinder, whence it flows into the next hopper and 
from there on to the next cone, etc. 

The gas is drawn in through pipe, 2, by means of the 
fan, 6, and it follows a sinuous course around the 
outer edges of one set of cones and through the center 
of the other set, thus coming into intimate contact 
with the lime-water, and being absorbed by it. Any 
gas that is not so absorbed passes through pipe, 6, and 
up through the tank, 7, filled with the liquid, where it 
is bound to be absorbed. The lime-water in the tank 
is constantly stirred by the paddles, 8, and its flow 
into the mixing chamber is regulated by valve, 9. 
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SEED-CLEANER FOR GRAIN SEPARATORS. 

The seed-cleaner illustrated herewith is adapted to 
be used in connection with a threshing machine, to save 
the expense and labor of transporting with the wheat 
a lot of refuse which must subsequently be separated 
at a loss to the farmer. The improved 
cleaner may be readily adjusted to clean 
different kinds of seeds from grains, dis- 
charging the refuse into bags instead of per- 
mitting it to accumulate beneath, the sepa- 
rator. The invention comprises a delivery 
spout, which is arranged to receive the grain 
from the elevator of the threshing-machine; 
this spout is so hung from the threshing- 
machine as to permit its being swung to any 
desired position. Within the spout is a 
series of screens which have meshes of dif- 
ferent sizes. These screens are united to- 
gether in a manner to produce a chute of 
square cross-section. This chute is of such 
size as to fit snugly into the spout. A hop- 
per is provided at the upper end of the 
spout, and serves to direct the grain 
through a feed-tube, into the screen chute. 
A regulating gate is hung pivotally in the 
feed-tube. This gate may be operated by the 
sliding rod on the spout, to limit or cut off 
the flow of grain into the screen. The rod 
may be secured at any desired position. The 
grain is cleaned by flowing down over the lowermost 
screen. The refuse passes through the meshes of the 
screen, and is collected in a bag hung beneath the lower 
end of the spout, while the grain flows on through the 
chute into any suitable receptacle. By rotating the 
screen-chute, screens of- different sizes may be brought 
into position as desired. For instance, one screen may 
permit grass-seed, mustard-seed, and buckwheat to pass 
through, while the wheat passes over the screen; the 
second screen may separate grass-seed and mustard- 
seed from flax; a third screen may separate foul seed 
from barley and oats, and a fourth screen may permit 
wheat to drop through the meshes, while the wild-oat 
seeds pass over the screen. The inventor of this seed 
cleaner is Mr. Levi Thortvedt, of Glyndon, Clay County, 
Minn. 



MECHANICAL TOY. 

The meek little donkey and sturdy Shetland pony 
which give children such delight in our parks and 
recreation grounds, are now threatened with extinction 
by the advances of civilization, just as is their giant 
relative, the horse. A mechanical genius has invented 
an automatic pony which, when pro- 
pelled by the rider, goes through all 
the motions of a trotting horse, even 
jolting the saddle up and down in 
perfect imitation of real life. The 
inventor of this device is Mr. Franz 
Hubsch, care of Joseph Hubsch, The 
Castle, Tarrytown-on-Hudson, N. Y. 

The mechanical pony is mounted 
to travel upon a track consisting of 
two rails, one being arranged above 
the other, as shown in our illustra- 
tions. Two flanged wheels engage 
the upper rail, and a guide roller 
which travels on the lower rail pre- 
vents the machine from toppling 
over. The stirrups are connected to 
a pair of racks which mesh with the 
driving gear. The driving gears 
actuate the flanged wheels through 
ratchet devices which prevent back- 
ward movement. The parts are so con- 
nected that the downward motion of 
the stirrups causes the saddle to rise, 
then by jouncing the saddle down the 
stirrups are raised. Thus by alter- 
nately depressing the stirrups and the saddle the toy 
is, of course, propelled. The legs of the animal are 
hinged near the top, and connected at their upper ends 
to crank disks which are operated to give them the 
desired motions. 

As a substitute for the real live animal this contriv- 
ance certainly affords a great many advantages. The 
anxious mother or the preoccupied nurse need have' no 



fear of accident. The mechanical beast is a model of 
patience and docility. It will neither bite nor kick, nor 
run away, no matter how cruelly it is beaten. The 
young rider needs only to push the pedals down, and 
away goes his fiery steed, jouncing him up and down in 
the most realistic manner. What more could the^ young 
sportsman desire? 



A Machine for Extracting Essence from Lemon 
J*eels, 

News comes from Messina, Sicily, that an inventor 
of that city, Giovanni Serravalle, has patented a ma- 
chine for extracting the essence of lemon peels. 

The important part of this machine consists of two 
disks of about 4% inches diameter each, the surfaces 
of which are indented like a nutmeg grater, so as to 
hold the peel in place. The disks are placed opposite 
each other. In the first movement, they separate 
about 3V-; inches, and receive a half peel (previously 
deprived of the pulp) from a wheel, the spokes of 
which project about an inch above the rim, which 




SEED-CLEANER FOR GRAIN SEPARATORS. 

places the peel between the disks just before they 
meet. The disks revolve in opposite directions and 
squeeze the essence from the peel without breaking it. 
The peel is then ejected automatically and a fresh one 
is inserted. The essence as it is extracted is gathered 
in sponges placed under the disks. The disks can 
hardly be seen, being hidden by two cups, which pre- 
vent the escape and evaporation of the essence. 

All the work is done automatically, except placing 
the peels on the spokes of the wheel, which supplies 
the disks. This work, being very simple, is done by 
women and boys, who receive 80 centisimi (16 cents) 
for ten hours' work. The capacity of the machines is 
16,000 half peels per day of ten hours. 



A New Utilization of "Yeast. 

Mr. A. J. Oxford, of Walton-on-Trent, Derbyshire, 
England, is the inventor of a fodder obtained by heat- 
ing yeast, to burst its cells and liberate their liquid 
albuminous contents, then separating the liquid con- 
stituents from the solid matter, and combining them, 
with or without concentration, with suitable meal. A 
top dressing or fertilizer may also be prepared from 




MECHANICAL TOY. 

yeast, which may have undergone decomposition be- 
fore heating to burst the cells, the product being dried 
or mixed with some absorbent, as kiln dust or desic- 
cated malt culms. In the case of undecomposed yeast, 
the liquid constituents may be used for the preparation 
of food, and the solid matter dried for use as a fer- 
tilizer. A fertilizer may be prepared directly from 
the yeast by mixing the latter with quicklime. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

ATTACHMENT FOR DISK PLOWS.— J. P. 
Mulrony, Plaza, Wash- The attachment is 
especially adapted Tor use with a disk plow 
of the type wherein a horizontal cutter-blade 
is employed which will effectually pulverize 
the soil as it is plowed, will separate surface 
soil from the sub-soil, and spread the latter 
on top of the plowed ground, and also that 
will thoroughly separate the roots or tubers 
from the soil, as it undergoes the plowing op- 
eration, and dispose such material at the rear 
upon the surface of the plowed ground. 

HARVESTER.— E. A. Mainguet, Evange- 
line, La. Mr. Mainguet's invention, has for 
its object among others, to provide a novel 
construction of framing, whereby the team 
may operate in the rear of the cutting appar- 
atus of a harvester. A simple means is also 
provided for raising and lowering the cut- 
ting and binding apparatus. 



Hallway Contrivances. 

SIGNALING APPARATUS.— H. S. Hoo- 
VERj Silvercreek, Neb. A simple signal is 
provided in this invention which will be au- 
tomatically operated to indicate to the engi- 
neer of a passing train how long it has been 
since a previous train has passed. The device 
automatically returns to its normal position 
after a predetermined time, ready to be oper- 
ated upon by the next train. 



Electrical Devices. 

OVERHEAD TROLLEY.— J. J. Bouchard, 
Bradford, Pa. Provision is made in this in- 
vention for mounting the wheel-carrying fork 
on the trolley-pole in such a way as to en- 
able the wheel to change its position when 
passing around curves and under cross-overs 
in the line of the overhead conductor, there- 
by minimizing the tendency of the wheel to 
"jump" this conductor. 

TELEGRAPHIC SYSTEM.— J. Doyle, Nor- 
wood, X. J. The system invented by Mr. 
Doyle is such that no circuit closers are em- 
ployed, and the normal position of the key 
keeps the line closed. It is only when the 
key is depressed that the line is opened, so 
that business cannot be suspended upon the 
line by accidently moving the circuit-closer. 

ELECTRICAL VEHICLE-BRAKE.— C. J. 
Specht and C. R. Krueger, New York, N. Y. 
The present invention is especially adapted for 
use on electrically-driven street cars and it 
comprises a shoe which forms the pole of 
an electro-magnet, and which upon the ener- 
gization of the magnet attaches itself to the 
wheel, thus tending to retard its revolution. 
The magnetism is communicated to the wheel 
also which adheres to the rail, so that a 
double braking power is obtained. 

Engineering Improvements. 

ROTARY ENGINE.— H. Nielsen, Brook- 
lyn, N. Y. The object of the present invention 
is to provide an improved rotary engine of 
simple construction, which utilizes the motive 
agent to the fullest advantage, permits con- 
venient reversing, and allows of cutting off 
the steam at any desired point of the piston 
stroke to use the steam expansively. 



Hardware. 

MICROMETER-CALIPERS. — R. Miller. 
Chambersburg, Pa. Mr. Miller's invention pro- 
vides a pair of calipers having several nice 
adjustments for the purpose of increasing the 
precision of the instrument. The instrument 
admits of all the uses of ordinary calipers and 
can be used as rapidly as the same, but of- 
fers the additional advantages of fine ad- 
justments when desired. 

TACKLE-BLOCK.--A. H. F. Stralb, Port- 
land, Ore. This tackle-block relates more par- 
ticularly to the type used for hoisting or pull- 
ing rigging. The invention embodies novel 
details of construction which afford a light, 
strong and durable sheave-block, that is 
adapted for a general service. Provision is 
made for the convenient lubrication of the 
working parts as well as their disconnection 
from each other when repairs are necessary. 



applicable to feeding-mechanism for kineto- 
scopic and projecting machines and provides 
means for preventing the vibratory, movement 
of the picture-strip as it is passed by lens. 
The dazzling effect which forms such an ob- 
jectionable feature of all such machines is 
thus avoided. 



mechanical Devices. 

SAW -OPERATING MECHANISM. — J. 
Meiklejohx, Sedro Woolley, Wash. The pres- 
ent invention relates to improvements in mech- 
anism for operating cross-cut saws, the object 
being to provide in connection with a saw, 
steam or other pressure actuated pistons that 
operate to draw the saw through the work in 
both directions instead of with a pushing 
motion, which might cause a buckling or 
breaking of the saw. 

AMALGAMATOR.— O. II. Burden and T. F. 
Adams, Kaslo, Canada. Gold or other pre- 
cious metals may be thoroughly and econom- 
ically collected and separated from sand, 
gravel and other earthy substances by means 
of this improved amalgamator. The appar- 
atus is provided with means by which the 
stream of ore-bearing sand and gravel may 
easily be reduced to a thin layer during its 
passage through the sluice-box, at which time 
it is impregnated with mercury and the me- 
tallic particles are thoroughly amalgamated. 

FIRE-ESCAPE.— T. B. Barber. Norwich, 
Con-.i. The invention provides a simple con- 
struction which can be supported upon the 
top of a building and will include a ladder 
which can be lowered automatically by means 
of devices operated by an occupant of the 
building whenever the ladder is required. The 
device will automatically sound a signal to 
the fire and police departments which would 
prevent a burglar or other wrong doer from 
using the apparatus as a means of escape. 

FEEDING-MECHANISM FOR PICTT'RE- 
BEARING STRIPS.— C. H. Kayser. West 
Orange, N. J. Mr. Kayser's improvement Is 



Vehicles and Their Accessories. 

DRIVING-GEAR FOR AUTOMOBILES.— 

E. Rawson, Moscow, Idaho. An improved 
driving gear for automobiles is herein pro- 
vided. The mechanism is arranged to allow 
the chauffeur to readily throw the driving gear 
in or out of action, to change the speed of the 
vehicle, and to reverse and brake the vehicle 
without changing the speed of the motor or 
stopping the same. 

TIRE-TIGHTENER.— O. R. Gould. Marion, 
la. Mr. Gould is the inventor of a device 
whereby the felly of a wheel can be tightened 
within the tire, by spreading the felly-sections. 
This is done by operating upon the spokes 
to spread the felly, thus providing an open- 
ing between the adjacent ends of the felly 
sections which can be filled to tighten the 
wheel within the tire. 

KNEE FOR SLEIGH-RUNNERS.— H. Blow, 
Elliston, Mont. The purpose of this inven- 
tion is to provide a sleigh-runner so con- 
structed that the splitting of the bunk will 
be obviated and an oscillation of the runner 
is permitted of at' least five inches at either 
end, thus preventing any twisting action on 
the bunk ; for one end of the runner may drop 
freely while the other end rises without strain- 
ing any portion of the structure above. 



Miscellaneous 3 inventions. 

NUT-LOCK. — B. Tucker, Moncton, New 
Brunswick, Canada. Provision is made in 
this invention for a lock that may be read- 
ily applied upon the threaded end of a screw- 
bolt and that will hold a nut that is screwed 
upon the bolt from removal until the nut-lock 
is purposely released. 

DEVICE FOR WASHING AND DRYING 
FILMS.— E. W. Newcomb, New York, N. Y. 
This washer and drier is adapted to accom- 
modate any desired length or width of films 
to wash and to speedily dry the films without 
marring them. Two or more adjustable posts 
may be used as guides for the films and the 
post supports may be adjusted in many ways 
relative to each other, so that the film in band 
form can be held in the most convenient man- 
ner. 

SILO. — E. W. Gilbert, Philadelphia, Pa. 
Mr Gilbert's invention relates particularly to 
the construction of doors and doorways of 
silos. A special construction of brace is em- 
ployed for holding the door posts apart These 
braces do not interfere with free access to 
the ensilage through the doorway and will 
efficiently !■■■■■■ the doorposts apart. They will 
also constitute a ladder leading to the top 
of the silo. 

FISH SKINNING AND SCALING DE- 
VICE. — W. Kadletz, Lemhi Agency, Idaho, 
and W. J. Fuller, Crowcreek, S. D. These 
inventors have made improvements in devices 
for scaling and skinning fish. The improved 
device embodies a means for slitting the skin 
of the fish, together with a clamping device 
which may be attached to the skin and by 
which the skin may be drawn from the fish 
with one hand while the other hand holds 
the fish. 

AUXILIARY IRONING-BOARD.— R. H. 
Jackson, Rochester, N. Y. Mr; Jackson here- 
in provides an' auxiliary ironing-board arranged 
for convenient attachment to an ordinary iron- 
ing-board to allow of ironing shirt-sleeves, 
shirt-waists, skirts, and the like. The con- 
struction permits of swinging the auxiliary 
ironing-board into an inactive position to 
leave the main ironing-board unobstructed for 
its legitimate use. 

SOAP-LOCK.— J. C. Corey, Minneapolis, 
Minn. Mr. Corey's invention provides an im- 
provement in soap-locks whereby a cake may 
be suspended by a chain so that it can be 
conveniently used and cannot be taken away. 
The device comprises two interlocking sec- 
tions, which are to be inserted into the soap- 
bar from either end and cannot be removed 
until the soap has been entirely worn away. 

SHADE AND CURTAIN-POLE BRACKET. 
— E. H. B. Lindiiorst, Sacramento, Cal. The 
shade support is adapted for convenient ad- 
justment horizontally and vertically, so that 
it may be readily secured at windows having 
different widths and by which windows of 
corresponding width may be held in operative 
position thereat. The combined fixture is also 
arranged to support wooden curtain poles or 
metal curtain rods of various lengths. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business ana Personal Wants- 



READ THIS COLUMN CAREFULLY.- You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give the number of the inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Iiiqniry No. 3865,-For the present address of 
the American Computing Scale Co. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No. 3S66.— For makers of nickel-in the- 
sJot cigar machines. 

For mining engines. J. 8. Mundy, Newark, N. J. 

Inquiry No. 3S67.— For makers of rotary steam 
engines or turbine engines. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 3868.— For fmanufacturers of small 
steam or water heating plants. 

Coin-operated machines. Willard, 284 Clarkson St., 

Brooklyn. 

Inquiry No. 3869.— For makers of chemical fire 
engines. 

Dies, stampings, specialties. L. B. Baker Mfg. Co., 

Racine, Wis. 

Inquiry No. 3870. -For dealers in small furnish- 
ings or model parts, cams, small springs, gearing, etc. 

Blowers and exhausters. Exeter Machine Works, 
Exeter. N. H. 

Inquiry No. 3871.— For parties engaged in making 
steel stirrups of original design. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 3872.— For makers of oil pumps for 
gasoline motors. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 3873.— For makers of felt swabs for 
axle boxes of electric tramwaps, etc. 

I^et me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 3874.— For makers of copper and 
steel cylinders suitable for use for fire extinguishers, 
etc. 

Saw Mills.— With variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 3875.— For the present address of 
the American Vacuum Company. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets., N. Y. 

Inquiry No. 3876.— For the manufacturers of the 
Missouri Steam Washer. 

Manufacturers' Advertising Bureau, New York. 
Trade mediums a specialty. Lowest known rates. Re- 
ferences. Correspondence solicited. 

Inquiry No. 3877.— For makers of small furnaces 
such as are used by manufacturing jewelers. 

Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 3878.— For manufacturers of water 
motors. 

Crude oil burners for heating and cooking. Simple, 

efficient and cheap. Fully guaranteed. C. F. Jenkins 

Co., 1103 Harvard Street, Washington, D. C. 

Inquiry No. 3879.— For manufacturers of horse- 
less vehicles to be used in the storage and van busi- 
ness. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. . For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 3881*.— For dealers in straight grain- 
ed hardwood marble blocks of special dimensions. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 3881.— For parties to make the Toilet 
Package Cabinet. 

A New York Commission House, represented by a 
traveling agent (commercial engineer), will represent 
specialties in England, France and Germany. Address 
A. B. Box 773, N. Y. 

Inquiry No. 3883.— For makers of seamless alu- 
minium tubing one inch in diameter. 

For Sale,— Patent rights and tools for the manu- 
facture of a Practical Pucket Cigarette Maker, now 
selling freely by mail orders and giving satisfaction. 
Address X. Y„ P. O. Box 1117, New York. 

Inquiry No. 3883.— For manufacturers of fiber 
pails. 

Patent for Sale.— Automatic envelope aealing 
and feeding machine, 250 office envelopes per minute. 
Great labor saver. Recently patented. See half page 
notice, this paper, October, 25, 1902. W. W. Gavitt & 
Co., Bankers and Brokers, Topeka, Kansas. 

Inquiry No. 3884.— For a power knitting machine 
for knitting woolen stockings. 

Wanted— Revolutionary Documents, Autograph let- 
ters, Journals, Prints, Washington Portraits, Early 
American Illustrated Magazines, Early Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early 40's. Correspondence solicited. 
Address C. A. M., Box 77."), New York. 

Inquiry No. 3885.— For a machine for cutting 
down buggy spindles and for cutting threads on ends 
of spindles. 

Interesting to manufacturers of agricultural im- 
plements and to grain seed merchants. There is to 
take place at the city of Buenos Aires, Argentine Re- 
public, under the management of the Argentine Rural 
Society, an Exposition of Agriculture, which will be 
opened on the 20th of May and clo«ed on the 10th of 
June, 1903. Foreign products will be admitted in com- 
petition : there will be exhibited agricultural products 
and those that come from them in the first transforma- 
tions. There will be also a horse fair and a show of all 
kinds of animals bred for slaughter. The exposition 
will also comprise vegetable, mineral and chemical 
manures ; grains for seed, agricultural implements of 
all kinds, as well as agricultural machinery, and also 
the utensils and machines for industries, such as viti- 
viniculture, wine culture, silk worm culture, grist mills, 
breweries, textiles, sugar, fisheries, apiaries, hunting 
and other kindred industries. All products, implements 
and machinery will be entered free of duty ; duty demand- 
ed only when entered for sale. The part'es wishing to 
exhibit at the exposition, who need further informa- 
tion upon the matter, will please address themselves 
to R. A. de Toledo, Argentine Consul General, Room 
124, Produce Exchange Building, New York. 

Inquiry No. 3886.— For makers of knit cotton 
mop cloths. 

Inquiry No. 3887.— For makers of machines for 
embossing leather and fiber chair ends, also dies for 
same. 

Inquiry No. 3888.— For a second-hand "Star" 
foot power lathe, 11-inch swing. 
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Notes 
and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents Will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns Will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8858) W. H. P. writes: Would you 
please tell me what is the best way to keep the 
boilers clean and from rusting when they are 
out of service? At the plant where I am en- 
gineer we have three boilers, but only two in 
use at a time, and the third one is what we call 
out. Now what I would like to know is the fol- 
lowing : Is it best, when the boiler is not in 
use, to keep the water in the same or shut the 
water out as soon as possible and keep boiler 
dry? We use boiler compound, and have no 
scale in boilers, but what I would like to 
know is the best way to preserve the boiler 
when not in use. The boiler generally stays 
out for four months. A. A boiler to be laid up 
for a time should be filled with water to the 
safety valve at boiling heat, to discharge all air 
from the water. The boiler should then be 
closed up, to keep out air, outside and inside. 
Pure Water does not rust the iron. 

(8859) J. A. C. writes: I have a room 
8 x 20 feet with one 32 candle power lamp. Can 
I warm the room with a heater by connecting 
the current to it? Also would it consume any 
more current than the lamp? And could you 
tell me how to construct one? I can put more 
lamps in if need be. The current is 110 volts. 
A. You can make a heater to carry one am- 
pere, the same current as a 32 candle power 
lamp on 110-voIt circuit, and it will do some- 
thing toward heating your room ; much depends 
upon the difference of temperature between the 
air outside and inside. A heater to carry one 
ampere on a 110-volt circuit must have 110 
ohms. This will require of No. 24 wire, B. & 
S., 330 feet of German silver, or 715 feet of 
iron wire. Coil the wire into a spiral by wind- 
ing it around a rod about % inch in diameter. 
Then wind the spiral around a frame of iron 
which has been carefully covered with asbestos. 
This must be done with care, as a short circuit 
would be dangerous. The use of a heater would 
require the consent of the insurance company 
insuring the premises, since its installation is 
especially covered by their rules. 

(8860) S. B. P. writes: For the pur- 
pose of using water economically to cool the 
jacket of a 10 horse power gas engine, what 
method is preferable? We are now using a 
wooden cask holding about 110 gallons, but we 
find that the water becomes very warm, and 
probably too much so for the purpose. If we 
should expose the outlet pipe at the outlet in- 
stead of being submerged, thereby allowing the 
water to flow over an exposed surface to cool, 
would the circuit be impaired or cease to act? 
The writer thinks he saw a device of this kind 
at the Ohio State Fair on . a portable engine, 
but did not make a very close examination at 
the time. We tried a system of this kind, but 
it did not work, owing probably to improper 
elevations, the outlet or warm water pipe be- 
ing about six feet above the engine at the out- 
let. A. An iron tank is generally used for 
cooling the jacket water of gas engines. The 
iron is a better radiator than wood. Discharg- 
ing the hot water over a plate will tend to lib- 
erate a large amount of vapor, which will carry 
off the heat. Using large pipe connections will 
also facilitate radiation of the heat. This 
should not obstruct the water circulation if the 
plate is close to the surface in the cask. 

(8861) J. S wants to know whether it 
is possible to change the alternating current of 
a Ruhmkorff inductor into a direct current, so 
that it can be used for one or more electric 
incandescent lamps (16 candle power). In 
short, can I use one or more Ruhmkorff in- 
ductors instead of a dynamo or accumulators, 
to get a direct current for incandescent lamps? 
A. If the secondary of an induction coil were 
wound to give 110 volts, it would be possible to 
use the current it would give for lighting 110- 
volt lamps. There would be no need to change 
the current to direct, since an alternating cur- 
rent will light an incandescent lamp as well as 
a direct current will light it. Indeed, such a 
current cannot usually be transformed into a 
direct current, except by means of a motor and 
a second generator. There seems to be no rea- 
son for making all these transformations when 
the original current can be used just as well to 
light the lamps directly. Each transformation 
is made at a loss, and as the voltage is raised 
the amperes are lowered in the same propor- 
tion. There is no cell or battery which could 
be transformed in this way. so far as we know. 

(8862) W. N. C. presents the follow- 
ing problem : Supposing that on the rear end ol 
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a train running at the rate of 1,000 feet per 
second a cannon were placed, pointing in an 
opposite direction to that which the train was 
funning, and at a given milepost the cannon 
be fired. That the velocity of the cannon 
ball was also 1,000 feet per second, at the end 
of the first second, where would the ball be in 
relation to the milepost? A. The ball would 
move forward with the motion of the train at 
a velocity of 1.000 feet per second, and back- 
ward with a velocity of 1,000 feet per second 
by the force of the powder. It would therefore 
fall vertically to the ground as if not in mo- 
tion at all. This is a simple application of 
Newton's First Law of Motion : "A given 
foreo will produce the same effect, whether it 
act upon a body at rest or in motion, whether 
it act alone or at the same time with other 
forces." The case is the same as if you were 
to jump from a moving car, and should push 
yourself backward as you jump with the same 
velocity as you were moving forward with the 
car. You would stop in midair and drop to 
the ground without any tendency to forward 
motion, as probably you may have done many 
times. 

(8863) N. A. B. asks: What is the 
lowest point below freezing C. or F. that has 
yet been attained? A. The lowest tempera- 
ture which has been attained by man is by 
the freezing of hydrogen. You will find in the 
issue of the Scientific American for Novem- 
ber- 22, 1902, the statement that this is 14.1 
de$s. absolute. These degrees are Centigrade, 
and are the same as 259.6 degs. below zero C. 

(8864) P. J. M 1 , writes: I wish to 
transmit wireless signals a distance of about 
150 feet, under a line of telephone and tele- 
graph wires; will above wires interfere? How 
high should the copper plates be? And is it 
necessary to have them outside of the build- 
ing? Does it make a difference in what position 
the induction coil and receiver are placed rela- 
tive to each other? If so, what? A. It would 
not seem that telephone wires should interfere 
with wireless telegraph signals at a distance 
of only 150 feet. An experiment will quickly 
determine the matter. It is better to use a 
vertical wire than metal plates for sending 
the signals. Wires 15 feet high will be higher 
than are necessary under ordinary circum- 
stances. The sending and receiving instru- 
ments may be placed in any desired position 
relative to each other. We have published sev- 
eral descriptions of apparatus for the purpose 
and for 60 cents we can send papers (at ten 
cents each) which contain plans and descrip- 
tions of instruments. 

(8865) E. S. asks: Have you any Sup- 
plements, or can you give me the formulae for 
the following? 1. For a method of treating 
paper so that when placed in circuit with a bat- 
tery it will act as a conductor of electricity, 
but not be decomposed by the current. A. 
Paper having pores filled with plumbago will 
conduct electricity without electrolysis. Any 
other form of carbon will answer the same pur- 
pose. If an electrolyte, such as potassium 
iodide or sodium sulphate, is used, the same re- 
sult with electrolysis will be obtained. 2. The 
formula for this : If a body of water 6 inches 
long and 2 inches in diameter (in a pipe) be 
moving at the rate of 30 feet per second, what 
pressure will the water exert if suddenly 
stopped? A. A body of water 6 inches long 
and 2 inches in diameter, moving at a velocity 
of 30 feet per second in a pipe, will strike a 
blow of 20 foot-pounds. The water weighs 
nearly two-thirds of a pound, and moving 30 
feet per second will strike a blow of 30 X 2-3 => 
20 foot-pounds. The water will strike a blow 
in this case like that of a solid, a stone or bar 
of iron, of the same weight. 

(8866) B. R. A. writes: Will you 
kindly inform me how to prepare colored 
cements from shellac, which dry hard and 
can be French-polished immediately? Can the 
shellac be colored with anilines, and what 
is the process? A. The shellac may be simply 
n^ced and mixed with mineral pigments, such 
as ocher, umber, Venetian red, etc. If too 
hard, a small amount of wax can be melted 
with it. 

(8867) O. W. asks: Is there any dan- 
ger in shooting Dupont smokeless powder? Is 
there any difference between nitroglycerine 
powder and smokeless powder? If there is, 
what is it? A. Duponfs smokeless powder with 
ordinary care in handling, is safe. Nitro- 
glycerine is one of the components of smokeless 
powder. The other ingredient is guncotton. 

(8868) F. O. M. asks: Could you tell 

me as to the value of mica plates as an insula- 
tor for the electric current as compared with 
glass or vulcanite, etc.? A. Mica constitutes a 
most excellent insulation for the primary of 
an induction coil if large pieces can be found, 
so that the air gaps between the pieces will not 
furnioh a path for sparks to pass. Shellac and 
not glue is the proper adhesive for retaining the 
sheets of mica in place. Several sheets should 
overlap, like shingles. Ulue naturally absorbs 
moisture, which will ruin the insulation. We 
cannot advise the method of winding the sec- 
ondary which you propose. No coil of any 
length should be wound back and forth in a 
single layer. It would rupture its insulation 
and spark from one part of the secondary to 
anothe.'- part of the secondary very soon. All 
colls of any size are wound in sections. All 
books upon coil making give full instruction 
for doing this. See also Supplement No. 1124, 
which contains full plans for a coil giving 
a. (Hncu spark. 
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00D or METAL 

Workers 



Without Steam Power should 
ns<* oar Foot and Hand Power 
M a c hin ery. Send for Catalogues 

A --Wood-working Machinery, 
B — Lathes, etc. 

SENECA FALLS MFC. CO. 

695 Water St., Ssneca Falls, N.V. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

February 24, 1003, 

AND BACH BEARING THAT DATE. 

[See note at end of list about copies ot these patents..! 




T[ NGINE&F00T 
Mil J Ifi 



MACHINE SHOP OUTFITS, 

s^supplies 

'ATALOGur FREE ^W 

SEBASTIAN LATHE CPcSES&l 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 
MACHINERY — . 

allow lower bids on jobs, and give 
greater profit on tbe work. Machines 
sent on trial if desired. Catalog Free. 
W. F & JOHN BARNES CO. 
Established 187'2. 

1999 Ruby St., Rockford, III. 





ARTESIAN 



Wolls, Oil and Gas Wellsdrilled 
by contract to any depth from 50 
to 3000 feet. . We also manufac- 
ture and f urn is b. everything re- 
quired to d.'ill and complete 
same. Ponabie Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 

trated catalogue. Address 

PIERCE WELL ENGINEERING AND SUPPLY CO. 
136 Liberty Stheet. New Suck. U.S. A. 



ARMSTRONG S PIPE THREADING 




CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to inches. 
Water, Gas, and Steam Fit- 
ters' Tools. Hinged Pipe Vises. 
Pipe Cutters. Stocks and D-ies 
universally acknowledged to be 
THE best. VWSendf or catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing andself- 



t'o the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationarv 
motors from % to 30 H, P. 

WOLVERINE 

MOTOR WORKS. 
Grand Rapids. Mich. 





FOR LIGHT AND MEDIUM WORK 

this new 14 inch 

<^B. F. BARNES 

Uprigl.it Drill is the best tool made. 
Substantial, well built, up to date. The 
driving power is strong and positive— the 
five-step cone gives wide range of speeds- 
will drill from l/16-inch to%-\nc\i. Head- 
ing matter on request. 

B. F. BARNES COMPANY, Rockford, III. 



INDUCTION 

w \J 1 L S for experi- 
ments in X rays and 
other electrical work. 

t&~ Catalogue Free. 

E. S. RITCHIE & SONS 




Brookline, Mass 



ft£ r^) Automatic Machines 

f^l FOR 

*<=>d? FORMING WIRE 

-- *f*J from coil into shapes similar 

^^^ to cuts. We can furnish ma- 
' * chines or goods, as desired. 

'rrr m HEP" Send for Catalogue. 

"■* BLAKE &, JOHNSON, 

P. O. Box 7, WATERBURY, CONN. 



Account carrier, V. A. Chapman 721,422 

Aerating beer, etc., means for, K. C. Harvey 721, 1S4 

Agricultural iiupU'mout, D. Lubin 721, 5S2 

Agricultural implement, power operated, 

D. Lubin 721,580, 721,581 

Agricultural machine, D. Lubin 721,583 721,581 

Agricultural machine, motor operated, L. 

Lubin 721,585 

Air cooler and heater, cabinet, J. & W. 

Titus 721,254 

Air tight bos, tin, or canister, A. Fogg.... 721,507 

Alarm. See overflow alarm. 

Alloy of iron and titanium, A. J. Rossi.... 721, 4G7 

Amusement apparatus, J. Brown 721,031 

Anesthetics, apparatus for administering, 

W. A. Heckard 721,185 

Animal trap, Nesmith & Brewer 721,321 

Animal trap, W. Wilhelms 721,407 

Animal trap, Bristol & Eberhard 721,537 

Animal trap, W. A. Smith 721,014 

Automatic trip brake, E. L. Cridge 721,5 i3 

Automobile, A. W. Yale 721,20!) 

Bag handle, G. H. Gentzel 721,302 

Baking wafers, etc., apparatus for, H. W. 

Mackenzie 721,455 

Baling press, cotton, W. II. Reeves 721,325 

Balls, manufacture of playing, F. H. Rich- 
ards 721,402 

Bandage, hemostatic, K. E. Denain 721,102 

Bank, transferable job, U. M. Green 721,500 

Barrack jack, C. Hammond 721,515 

Barrel heading press, W. D. Davis 721,430 

Bean separator, J. \V. Canioehan 721,421 

Bed or couch heating apparatus, P. H. T. 

Paulinetti 721,220 




TRUSTWORTHY 

Men a.nd Women find 

PROFITABLE 
EMPLOYMENT 

Selling Aluminum Cooking Uten- 
sils. 100 different styles. Highest 
grade made. Can not rust, crack 
or scale. Handsome as silver and 
4 times lighter. Last a lifetime. 

Our new methed makes work 
easy, pleasant and profitable. 

Best offer you ever had. ^ 

Write to-day. 

Aluminum Cooking Utensil Co 
District 5, Pittsburgh, Pa. 




V GLASS \| 
WATER COOLERS 

ICE AND WATER SEPARATE 
No Germs, Insects, Rust or Dirt 

K WRITE FOR PAMPHLET " D." ^k 

l\ APPERT GLASS CO., 277 B'dway. New York <T I 



721,lilO 
721,3(17 
721,04.1 
721,01!) 

721,38:1 

721,5'.)s 



Bedstead caster attachment, R. Scott 

Bellows, A. J. Guntei- 

Belt, drive, I. M. Willie 

Belting, apparel, G. II. Taylor 

Beverages, manufacture of non-intoxicating 

A. Nilson 

Bic3'cle coaster brake, McCormick & Mac 

phall 

Bicycle or like vehicle, ('. L. Travis 721, WW 

Bicycle rest, E. S. Gambcr 721,511 

Bicycle seat support, C. II. Eddy 721,107 

Binder, fodder, E. Hanby 721,181 

Blast furnace, R. Berg 721,417 

Bleaching apparatus, fabric, Flotjuet & 

Bonnet 721,4:10 

Block construction, hollow, B. L. Blair ... 721,5:14 

Boiler head, steam, II. Vail 721,:S44 

Boiler superheater, tubular, W. Schmidt.. 721,242 

Boiler tube cleaner, II. (I. Ryding 721,0119 

Bolt clipper, H. K. Porter 721,232 

Bolting machines, cleaning device for use 

in connection with, R. A. Stubbs .... 721,251 

Book, hymn, C. Campion 721,148 

Boot or shoe edge trimming machine, W. 

Thompson 721,398 

Bottle, noil reflllable, Atzberger & Peters.. 721,493 

Bottle stopper, M. Hartog 721,299 

Bottle stopper, J. L. Rugcr 721,330 

Bottle stopper, II. Campbell 721,541 

Bottle washing machine, J. A. Prince .... 721,233 
Brake apparatus, automatic tiuid pressure, 

M. Corrihgton 721,428 

Brake beam, trussed, Iluntoon & Robi- 

schung 721,504 

Brake shoe, Stinson & Parke 721,520 

Brick, adhesive, W. Ilayhow 721,441 

Brick machine lubricating device, C. Cham- 
bers, Jr 721,152 



Bridk 

Broom 

Brush, 

Brush, 

Bubble 

Bubbk 



H. E. von Kubin 

holder, W. J. Ashbv 

W. A. Puiimoy 

polishing, A. E. Watkins 

blower, W. E. Allen 



721,572 
721,412 
721,001 
721,203 
721,135 



blower, P. D. Morton 721,:17:( 

Buckets, apparatus for automatically dis- 
charging, \V. P. Sherman 721,33:1 

Buckle, J. S. Sourek, reissue _12,o80 

Buggy top support, W. F. Bre 

Building construction, O. I). Ilijrgin 

Burial case protector, II. D. (Mark 

Button, collar, II. Landman 

Buttonhole substitute, J. Boyle 

Cakes from polygonal blanks, manufacture 

of, J. J. Forster 721,173 

Calipers or dividers, N. E. Martin 721,379 

Can. See Oil can. 

Can folding support, W. L. Jasinski 721,307 

Car conveyer, H. J. Smith 721,330 

Car, dump, B. I). Haven 721,30(1 

dumping, C. D.Page 721,323 




FREE FOR. 30 DAYS. 

We will semi our (*rand new book "HOW TO MAKE 
MONEY WITH POULTRY AND INCUBATORS" 
free. postpaid, forthe next 30 da;, to all whomen- 
tion this paper in writing for it. It's tbe best wb 
ever published. 8x11 ins. 10G pages. Handsome 
original illustrations. 12 special chapters on vital 
poultry subjects. Write to our nearestoffice for it. 

Cyphers Incubator Co., 

Buffalo, N- Y., Chicago, HI., 

Boston, Mass., New York, N. Y. 



MATHEMATICAL Accuracy it 

evidenced in the entire construction ot an 

OLDS "^"""-' 

A perfectly proportione, 
mixture of' gas anil .iir i. 
su,>i.Iie.. w'tli clo-k-lik. 
regularity to lilt r.imlnis 
tion chamber, thug asBiirinj 
the maximum amount o. 
power with eacli explosion 

Write for catalogue. 
Old* Motor Works, 
216RiverSt., Lansing, Mich. 





HOLLAND 

MOTORS 

FOt T R SIZE9 

lj£h. p., ali -cooled for Bicycles; 
also all accessories for 
Motor Cycles. 
2&h. p., air or water-cooled. 

fjh. p., water-cooled. 
10 h- P-i water-cooled. 
Send for Catalogue and Price Mat. 

The Holland Auto Co., WE&tfr; 

"CISHMAN" 

CHUCKS 

All styles and sizes. 

Send for Catalogue. 

THE CUSHMAN CHUCK CO., 
1 89 Allyn St.. Hartford, Conn. 





Our. 

Car 






TO MINE OWNERS 

You need a lloiatlns Engine. 

Yon want the best, strongest, 
safest, most up-to-date engine 
that is made— the most d 
and yet the g r e a t e s 
saver of money. Sen 
for our free ratal ogu 
and state the size of er 
gine you want. We 
build them foi mines, 
quarries and docks. Both 
friction ami geared 
hoist, ti to 150 II. P. ! 

All parts easily interchangealj ._ „ 

ENGIXE CO.. P. <>. Box 1114-a, Kanttui 





GAS ENGINE 
IGNITERS 

for Marine, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Carlisle & Finch Co.. 

233 E. Clifton Ave., Cincinnati, O 



fender, G. II Wright 721 ,:ir>i 

Car fender, J. Boclandt 721 , (ill? 

Car fender, street, L. Devers 721,1(1:1 

Car, motor, H. Austin 721, 4111 

Car switch operating mechanism, street, 

R. A. Brock 721 ,275) 

Car wheels, manufacturing, Buhoup & Ritter 721, G32 

Car ventilator, A. T. Fox 721,55!! 

Carbureter, A. Wolff 721,208 

Carriage call box, I. T. Smith 721,337 

Cart protector, push, J. W. Heath 721,301 

Cartridge, blasting, T. P. Durham 721,432 

Cartridge, guide for inside tubes of blast- 
ing, T. F. Durham 721,431 

Cash register, .1. II. McCormick 721,450 

Casting machins. W. A. McAdams 721,381 

Censer, B. W. Ahnc 721,133 

Chain coupling device. C. II. Smith 721,307 

Chain tightening device, 10. J. O'Malley 721.(135 

Chum, I.. Van Olst 

Cigar lightei-, F. Krjieiuer 

Cigar tray, combination, J. A 
Cigarette making machine, L. 

Cinder hopper, J. Berg 

Circuit breaker, II. P. Ball 721,273 

Clasp, F. A. Wernig 721,204 

Clevis, H. Westcott 721,530 

Clip applier, G. J. van Schott 721,480 



721,255 
721,150 

Hyle 721,500 

B. Baron .. 721,533 
721,130 



G. Finley 

sanitary cover for, H. W. 



721,170 



721,570 

721,138 

12,0Xi 



Our 

Pen-Or* " 

Letter 



Copies 

Letters 

While You 

Write 



Use your own papei . 

Any pen, any ink, no press 

Government Officials, Colonists, Farmers, 

will find it invaluable. 

| Every man who writes letters should write for prices j 

if his stationer does nut keep it. We manufacture 

"Ditmars" Typewriter Ribbons 

and Carbon Paper. 

PEN-CARBON MANIFOLD CO., Depl. |, 

145-7-9 Centre St., New York, U.S.A. 



Clod crusher, J 
Closet basin seats 

Leitch 

Clothes wringer, R. C. Bookman 

Clutch mechanism, A. B. Norris, reissin 

Coaster brake, C. Glover 721,437 721,438 

Cock, safety gas. Jensen & Christonsen . . . . 721.308 

Coin receptacle, Wurman & Winter 721,202 

Coke drawer, Jones & Donohne 721,510 

Collar, breast, O. B. Tratt 721,388 

Coloring matter for washable fabrics, remov- 
able, M. L. Fisher 721,200 

Compressor discharge valve, B. V. Nord- 

berg 721,221 

Computing device, W. M. Wheildon 721,405 

Condenser, injector, W. II. Coughlin 721,158 

Condenser, surface, II. Junkers 721,310 

Conduits, apparatus for ascertaining the 

condition of pipe, I\. B. Stuart 

Conduits, coupling for conveyers or rods 

for purposes or underground, T. J. Cope. 

Convertible furnace, F. Fieheger 

Conveyer, pneumatic, J. R. Burgess 

Conveyer support, C. Metzger 

Copying machine, F. Soennecken 

Corner plate, sanitary, B. Fulike 

Cors.'t, J. II. Thornton 

Corset, maternity, M. K. Leighton 

Cotton chopper, G. C. Tallcy 721,018 

Coupling. See Furniture coupling 

Coupling device, R G. Hughes 721,304 

Coupling knuckle, E. C. Washburn 721.345 

Crate, folding, J. H. Gray 721.200 

Crate, shipping, H. J. Williams 721,042 

Cream separator, centrifugal, E. I<\ & L. J 

Hedderich 721.180 

Crushing roll. W. C. Madge 721.208 

Cultivator attachment, O. C. Rnteman ... 721.277 
Cultivator planting attachment, .T. II. 

Hutcherson 721. .'.0( 

(.Continued on page 180) 



721.47' 

721,42 
721.5 "0 
721, 14: 
721.21; 
721 ,338 
721.170 
721.021 
72 



V#»ua« OAmnhi Twin*, low-water alarms, etc., 
I PUP OtgajH I rapS, are not reliable unless 
""■■""""■" iiii,,,,mi ■■ they are equipped with 

HERCULES 

PI n ATS Specify them. 

r LUH I U 40,000indaily use 

HERCULES FLOAT WORKS 

Box 372, 
Springfield, Mass. 



send io* For izo page ill.catalogue. 



m^ 



CttO^VViNN "ft, \M\«r\^N\M\ 



■prf to 182 Milk (Street. 




A Marvelous Machine! 

Watch tbe wonderful work 
done by our Apex Nipple 
aiul Pipe Mill Machineo 

Threads nipples of all sizes. 
So sniveled that it. can be 
reversed and pipe cut off close 
toyrippers. Visecanbeopen- 
e<i or closed while machine 
is in motion. Send for Cata- 
loove. THE MEHRELI 
>1F<J. CO., 501 Curtis* 
Street, Toledo, Ohio. 



WireCloth, WireLath, 



Electric&Jly-Welded 



Wire Fabrics 



tvnd Perforated Metal tf ir f d " 



Manufactured by 

CLINTON WIRE CLOTH COMPANY, 



Kinds 



CLINTON, MASS. 



MILLS FORALLMATERIALS. 

OUR BUSINESS IS TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE AJ.L 
KINDS OF MATERIALS FROM C0T-, 
-— TON-SEED TO ROOTS AND HERBS, 
BY AN UNEXCELLED PRO- 

™HCESS. IF YOU WANT 
QANY KIND OF A 
JMIU OR GRINDING 
MACHINE, COME TO 
US AND YOU WILL 

UTTHLBLST 

— ^. AND STILL 5AVE ' 

Q&L WVJUONcf^oyf MONEY t . 

" ru i MAm ruiiy runniiHio u WONT Cnfiri^ 

SPROUT, WALDRON- & CO 

iZND roR CATALOG N° 4) MUNCY, Pa 



1 1 903 SCIENTIFIC AMERICAN, INC. 



i8o 



Scientific American 



March 7, 1903. 



A 

KNIFE 
MADE 

TO 
ORDER 
WITH 



YOUR OWN PHOTO 5ift 

":ui, in a transparent unbreakable handle. Hand forged 

razor steel bladt-s. Guarantee with each knife, 5il stylos 

for ladies or gentlemen. Send for circulars and terms. 

Agents Wanted. 




No. 263 (cut one half size), price, $1.00 I Sent postpaid on 
With vour own photo, 1.25 receipt of price. 

THE CANTON CUTLERY CO. 
1344 W. 10th St., - - Canton, Ohio 



v«sraw<vj 



»» 




It's a Guarantee of Quallt| 

2,000,000 
Sold in 12 Years 

EVERY REEL WARRANTED 

- Booklets mailed free 

The Andrew B. Hendryx Co. 
New Haven, Conn., U. S. A. 



The Balanced Motor 

Employed in all Haynes-Apperson cars is of the 
famous double cylinder type wnicta has proved its su- 
periority over all other forms. This motor was de- 
signed for automobiles by The Haynes-Apperson 
Company, and is used exclusively in every type of 
carriage tbey manufacture. Many manufacturers have 
tried to imitate this construction, but have produced 
nothing equal to the original. 




Patents Cover the Three-Speed Transmission, 

tbe Most Distinctive Feature of the 

Haynes°Appei*son Car 

This transmission produces the various speed changes 
in easy stages, without the jerky motion characteristic 
of the French gear, and is more flexible under all road 
conditions than any other automobile speed changing 
device in existence. It has been consistently devel- 
oped through tea years of hard service, and has been 
more thoroughly tested under all conditions than any 
other transmission made. 

Should this be of interest, we shall be glad to 
tell you more about it. Send for our literature 

THE HAYNES=APPERSON CO., Kokomo, Ind. 

(The Oldest Builders oj Motor Cars in America) 
National Automobile Mfg. Co., San Francisco, agents 
tor Pacific Coast, branch store, 381 to 886 Wabash Ave. 
Please mention the Scientific American when you communicate with us. 




FRED MEDART 



The MEDART 
BOAT BUILDING 

MATERIALS 

bring boat construction within the 
range of amateurs, at a small cost. 

Yachts, Launches, Row Boats. 

Send stamp for catalog. 

3545 DeKalb St., St. Louis, Mo. 




BARKER MOTORS 

I to 8 H. P., $80 to $220 

Have more good points, fewer 
parts and require leas atten- 
tion in operation than any 
other. 

Launches, Valves, Specialties. 

C. L Barker, Norwaik, ct. 



Gasoline Launches 
and Engines gs* 

Tregurtha Water*Tube Boilers 

Bargains in Second Hand Launches. 
Send six 2-cent stamps for catalogue. 

MURRAY & TREGURTHA CO., 

340 West First St., South Boston, Mass. 



es 

Engines 



D. L.HOLDEN 

REAL ESTATE TRUST B'LD'G.PHILA., PA. 

_0 OLE MANUFACTURER m —* — lllAllllirn 

Regealed ICE MACHINES 

SEC.VlRST PAGE. SCIENTIFIC AMERICAN SEPT. 2 . 169 9 



A "Motorette 
Runabout 



95 



of beauty and utility is shown in accc.r: ponying cut. 
5 h. p., Single Cylinder, De 
Dion-type. Weight, 720 lbs. 
unloaded, 800 lbs. when filled 
with water and gasoline. 

Mechanism perfect and easy 
to understand and operate. 
All parts highly finished and 
with a view to comfort and 
durability. Most useful and 
economical machine on the 
market. Light and strong. 

Write for free illustrated 
descriptive booklet to 
The George N. Pierce Co., 

Buffalo, N. T. 





HANDS DIRTY? 

Gre-Solvent instantly dissolves and removes 
machine grease, paint and ink. Miles ahead of 
soap. Harmless. Antiseptic. By mail, prepaid, 
15c. and 25c, stamps. Sample free to dealers. 

Correspondence solicited, 
THE UTILITY CO.. 233 Greenwich St., New York. 



Cultivator, wheel, J. A. Smethers 721,335 

Curtain fixture, H. B. Keeler 721,448 721,449 

Curtain guide, cabinet, J. M. Wege 721,403 

Damper, stovepipe, L. F. Cutten 721,429 

Die, J. C. Foster 721,172 

Disinfecting or other purposes, composition 

for, H. S. Blackmore, reissue 12,084 

Display card, H. Brosius 721,143 

Display rack, J. D. Clark 721,424 

Display stand. F. Simon 721,245 

Dock, dry, F. O'Eourke 721,222 721,223 

Door check, Skidmore & Tyer 721,334 

Doors, manufacture of, W. D. Plue 721,231 

Draft rigging attachment, H. T. Ivrakau. 721,570 

Draw bar equipment, J. J. O'Brien 721,523 

Drawing board trestle, L. F. Schilling 721,637 

Dress shield attachment, V. Guinzburg... 721,360 

Dust collector, E. E. Draver 721,360 

Dust pan, E. Green 721,365 

Dyeing machine, J. )A. Willard 721,630 

Electric circuit switch, J. J. Wood 721,410 

Electric controller, J. H. Holland 721,372 

Electric switch, A. W. Horn 721,194 

Electric time switch, A. W. Lauter, Sr. ... 721,205 
Electrical connection binding screw, G. W. 

Ooodridge . . 721,559 

Electroplating apparatus, J. Walters 721,402 

Elevator, G. W. Kramer 721,571 

Elevator brake and governor, fluid actuated, 

C. Hoff 721,303 

Enameling machine, H. Claus 721,155 

Engine igniter, gas, J. Cereghino 721,285 

Engines, vapor feeder and throttle for gas, 

E. II. Eousseau 721,238 

Eraser cleaner, E. J. Eiley 721,237 

Etching apparatus, J. A. Holmstrom 721,445 

Excavating, conveying, and loading ballast, 

machine for, A. Torrey, reissue 12,087 

Fan, W. E. Coleman 721,156 721,15V 

Feeder, sucking, M. T. Phillips 721,384 

Feeding apparatus, boiler, C. Crompton ... 721,159 

Fence post mold, W. W. Patton 721,224 

Fertilizer distributor, E. L. Braxton 721,142 

Fertilizer distributor, F. L. Atwood 721,272 

Fertilizer distributor, W. Fetzer 721,554 

File, prescription, J. H. Lytic 721,454 

Files, etc., spring lock attachment for bill, 

E. B. Wilson 721,349 

Filtering and oiling system, oil, F. E. Col- 
lins 721 ,426 

Fire-alarm system, B. P. Ketcham 721,520 

Fire escape, Witham & Bryne 721,488 

Firearm support, E. J. Clyde 721,425 

Fishing float, J. W. Wilson 721,267 

Flue cleaner, Euggles & Hower 721,608 

Folding machine, A. J. Maskrey 721,589 

Fork and spoon, A. G. Smart 721,247 

Fruit picker, G. W. Clark 721,154 

Frying pan, A. Anderson 721,491 

Furnace, C. W. Eobinson 721,329 

Furnace charges, apparatus for forming 

blast, A. S. Dwight 721,505 

Furnace charging machine, S. T. & C. II. 

Wellman 721,627 

Furnace door opener, Henderson & Thomp- 
son 721,302 

Furnaces, apparatus for preventing top 

explosions on blast, E. Berg 721,418 

Furniture, combination article of, J. Moran 721,593 

Furniture coupling, F. L. Forster 721,292 

Fuse box, J. K. Morgan 721,217 

Game, C. H. Crandall 721,544 

Games, appliance for picking up balls em- 
ployed in table tennis or other, E. A. 

Jeffreys 

Garbage or other receptacle, W. Easter . . 

Garment supporter, W. S. Hunkins 

Gas burners, means for packing double jet 

acetylene, J. W. Bray 

Gas generating and burning apparatus, J. C. 

Teller 

Gas producer, L. Genty 

Gas tube, connection locking device, I. 

Lindner 

Gases, purifying blast furnace, G. J. Snelus 

Gate, G. S. Patrick 

Gearing, J. E. Carter 

Gearing, belt, L. Eottenburg 

Gearing, variable speed, C. Upton 

Glass polishing machine, E. J. Hoffman . . . 

Golf ball, F. H. Eichards 

Grain dump and elevator, portable, J. Eocke 
Grain, etc., machine for scouring, J. H. 

Pendleton 

Grinding machine, Z. E. Tucker 

Grinding machine, L. Passmore 

Guns or cradles, saddle for, O. Behnke .... 

Hair crimper, M. A. Jordan 

Hand or foot heater, electric, A. Zecken- 

dorf 

Handle. See Bag handle. 

Harvester,' beet, C. E. Bartlett 

Harvester bundle carrier, self binding, J. F. 

Appleby 

Harvester, corn, A. M. Meyers 

Harvester draft device, C. A. A. Eand .... 

Harvester, Kafir corn, M. Bonnell 

Hat pin and fastener, C. B. Garrison .... 

Header, C. W. Harvey 

Headlight, J. Kirby, Jr 

Headlight, electric, J. Kirby, Jr 

Headlight, locomotive, Reich & Coate .... 

Headlight signal, T. C. Lauer 

Hides or skins, treating, S. K. Felton, Jr. 

Hinge, J. Whithead 

Hinge, gate, Rickel & Potter 

Hinge, leaf, W. M. Gamble 

Hinge, .window blind, W. C. Landt 

Hoist safety device, , S. S. . Wales 

Hoisting apparatus, A. E. Norris 

Hoisting machine, J. S. Sheets 

Horseshoe, J. Griffin 

Horseshoe, convertible, F. M. Marney .... 

Hose supporter, D. Basch 

Hose supporter, L. B. Jones 

Hosiery, . manufacture of split foot, E. A. 

Hirner .'.... 

Hot ait furnace, E. Schlumberger 

Hub, venicle wheel, G. H. Smith 

Husking machine feeding mechanism, I. D. 

Bate 

Hydraulic cylinders, controlling device for, 

S., W., O. E., C, & H. Hibbard 

Ice and snow melter, E. L. Tschantre 

Ice breaker, E. W. Reynolds 

Ice in streets, etc., machine for cutting up, 

Green & Larsson 

Illuminating structure, F. L. O. Wadsworth, 
721,256, 721,258, 

Ink well, A. L. Carter 

Inking pad, E. H. Smith 

Iron, treating molten, H. Buderus 

Jar, S. . J. Dunkley 

Ladder, swinging, E. L. Harmon 

Lamp burner, A. C. Denniston 

Lamp heater cut out, electric, H. N. Potter, 

721,387, 
Lamp, incandescent gas, W. S. Proskey... 
Lamp socket and fixtures, incandescent, P. 

H. Fielding 

Ledger, loose leaf, F. B. Towne 

Lifting, jack, J. T. Haskin 

Lifting jack, Henggi & Woodings 

Lithographic press, E. D. Buncke 

Lock, W. S. Oborholtzer 

Lock, H. P. Town send 

Lock, W. Schlueter 

Lock safety attachment, E. L. Euggles . . . 
Log turning mechanism, W. M. Wilkin.... 

Loom filling tension device, B. F. Lee 

Loom shuttle filling carrier, W. Welch 

Lubricating box for axles of overhead travel- 
ing cranes, C. L. Taylor 

Lubricator, L. P. Caloin 

Mail catcher arm, F. M. Edwards 

Mail deliverer, F. M. Edwards 

Mail delivering and receiving apparatus for 

railway cars, E. Shedenhelm 

Mail from cars, apparatus for delivering, E. 

F. Pywell 

Manure carrier, West & Glor 

Manure spreader, N. P. Hill 

Marking machine, C. S. McGirr 

Mattress, rubber. J. Holland 

Measuring instrument, C. M. Towne 

Measuring tapes, device for repairing ma- 

tallic, C. B. Alexander 

Mechanical movement, C. H.. Fuller 

(Continued on page 131) 



721,196 
721,604 
721,305 



721,478 
721,513 

721,577 
721,617 
721,600 
721,149 
721,394 
721,401 
721,191 
721,463 
721,466 

721,649 
721,400 
721,636 
721,353 
721,197 

721,270 

721,496 

721,351 
721,216 
721,525 
721,278 
721,512 
721,183 
721,647 
721,646 
721,235 
721,452 
721,553 
721,641 
721,327 
721,177 
721,204 
721,481 
721,599 
721,396 
721,514 
721,456 
721,414 
721,645 

721,190 
721,471 
721,612 

721,137 

721,562 
721,479 
721,326 

721,364 

721,259 
721,542 
721,474 
721,282 
721,166 
721,298 
721,358 

721,602 
721,650 

.721,435 
721,62? 
721,439 
721,518 
721,420 
721,322 
721,399 
721,470 
721,468 
721,409 
721.200 
721,346 

721.252 
721,284 
721,551 
721,550 

721,332 

721,234 
721,485 
721,189 
721,522 
721,192 
721,622 

721,411 
721,294 



We Are Manufacturers 
of Complete Outfits 

for 

PROSPECTORS, EXPLORERS, 
CAMPERS, CANOEISTS, 
FISHERMEN and SPORTSMEN 

Whether you camp in tbe Polar Circles or in the 
Tropics, we can supply you with a suitable equipment, 
and give you expert advice on its use. 

Our 1903 Catalogue contains 160 illustrated pages of 
camp necessities, comforts and conveniences, tt is 
worth a quarter, but will be seut free to readers of the 
Scientific American sending for same to dept. F. 

ABERCROMBIE ®. FITCH, 

314-316 Droadway, New York City. 



MORAN FLEXIBLE JOINT 

tor Steam* Air or Liquids* 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd, 
149 3d East St.. Louisville, Ky. 
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A WONDERFUL 

Canton Incandescent 
Gasoline Light. 

Cheaper than kerosene. 

Handier than gas. 
Better than Electricity. 

Average Cost Q m + a 
Per Week CIS. 

No smoke; no smell; one corn- 
men match generates and lights 
them. You can read tine print 
45 feet, and they are sold on a 
year's gu\iantee. 
All styles lor in and out-door 
lighting, 1U0 to 600 candle 
power. 

Prices from $2.50 up, according 
to kind. Catalogue N. 

Canton Incandescent 
Light Co., 

1220 E. 4th Street, 
Canton, O. 




CANTON 

Incandescent 

Gasoline 

Lamps. 

Lighted wilh 

ONEJMATCH 




^TUrn on the light* 




CRAMER 

Crown 

Plates are 

more rapid 

than any 

otherplatein 

the market 

With this 

plate clear 

quick 

printing 

Negatives 

can be 

secured 



These plates 
are 
especially 
adapted foi 
Tourists 
using 
Hand- 
Cameras 



G. CRAMER DRY PLATE CO. 

ST. LOUIS, MO. 

Offices in 

New York: 32 East lOtK Street 
Chicago : 1211 Masonic Temple 
San Francisco : 819 Market Street 



Sq\ia,bs PblV g|-J 

Easier, need attention only part of 
time, bring big prices. Raised in one 
month. Attractive for poultrymen, 
farmers, women. Send for JTIiEE 
BOOKLET and learn this immensely 
rich home industry. 



Plymouth Rock Squab Co. .14 Friend St., Boston, Mass. 





"When One Man Epls Ten" 

in the quantity and quality of his work there must be a 
saving of 90 per cent. That is the great economical 
characteristic in 

Hook's Pneumatic Coating Machine 

which paints or whitewashes ten times the superficial 
area that any painter could cover with a brush in a 
given time, tt gives any surface an evener and more 
durable coating and is far cleaner tlian brush work with 
infinitely less labor and trouble. With this machine we 
have put "STAY-THERE" PAINT on nearly 
everything from an Ocean Li ner to a Row Boat, from a 
Grain Elevator to a Corn Orih. 



«« 



STAY-THERE" PAINT 



Is a new chemical substitute for oil-paint at one-fifth 
its cost. It is weather-proof and fire-proof. Made in 
white, black, and 24 colors. Circulars, folders, and book- 
lets free, with price-list, on application to 

F. E. HOOK, Manufacturer, 
11 to 27 Hook Building, Hudson, Mich., U.S.A. 



BACKUS 

GAS & GASOLINE ENGINE 

Simple, Economical, Durable. 
Suitable for all kinds of work. 

BACKUS WATER MOTOR, cheapest power known. 

Write for circular and prices. 

BACKUS WATER MOTOR CO., Newark, N.J. .U.S.A. 



THE HIGHEST 






4to3 



H. P. 



EFFICIENCY 

is guaranteed in every 
one of the smooth- 
running 

BRENNAN 
GASOLINE MOTORS 
which are made o n t he 
latest approved pat- 
tern and ar^ safe, sure 
and quick to start. 
Free from vibration 



economical in fuel, and of great durability. Four cycle 
principle. Two distinct types, horizontal and vertical. 

Full protected patents allowed. 
See us at the Chicago Show, Feb. 14th to 21st. Space 135. 
BRENNAN MFG. CO., Syracuse. N.Y.,U.S.A. 



VAW NORMAN 

Universal Bench Lathes 

% haveafulllineofthemost 
i m p r o ved attachments 
l0r Screw Cutting, 
Milling, 
Grinding, Etc. 
Send for Catalogue. 
WALTHAM WrtTCH TOOL COMPANY, Springfield, Mass. 




Power 

l ^ADDRESS... 



AIRPUMP^c°> s 



N?ll CLINTON ST. BROOKLYN. N.Y 



Quality-Simplicity-Practicability 

These are tbe three important points studied in the 
manufacture of the widely celebrated 

CRESCENT SAFETY RAZOR 

The quality is as 
sured from the fact 
that the blade ib 
forged from the 
finest English Raz- 
or Steel, tempered 
by an improved 
process. The sim- 
plicity is shown in 
the ease with which 
tbe blade can be ad- 
justed for shaving 
or stropping. The 
practability is that every part is interchangeable and 
extra blades are guaranteed to fit. Sample by registered 
mail for #1.25. 

S0UTHINGT0N CUTLERY CO., Southington, Ct., U. S. A. 

WE GUARANTEE ACCURACY, 

i n all gear— rack and ratchet patterns— easy! 
an. perfect running and assured durability! 
if the teeth are shaped and spaced with ouil 
machines. They ensure mathematically perl 
feet work. Send for free descriptive booklet. 
BUFFALO GEAR & PATTERN WORKS, Buffalo, N. Y. 





MAXIMUM 
1 LIGHT, 



MINIMUM 
COST 



The "BEST" LIGHT 

fs a portable 100 candle power light, cost- ' 

ing only 2 cts. per week. Makes and 

burns its owi gas. Brighter than elec- | 

I tricity or acetylene, and cheaper than I 

kerosene. Jfo IMrt. No Grease. 

I Xo Odor. Over 100 styles. Lighted : 

! instantly with a match. Every lamp I 

I warranted. ' 

Agents Wanted Everywhere. 

(THE "BEST" LIGHT CO. 

87 E. 5th St., Canton, Ohio. 



OF 



^ORIGINAL c 
PATENTS 



ELEVATING - CONVEYING \o%4> *% 

POWER TRANSMISSION MACH'Y \>. %'?'%\V* 

COAL WASHING MACHINERY V V?%* * 



Coal Mining Machines 

Electric Mine Locomotives 
POWER COAL DRILLS 
COAL HANDLING MACHINERY 



What Do You Want To Buy ? 

We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

MUNN * CO., Publishers of the SCIENTIFIC AMERICAN. 361 BROADWAY, NEW YORK. 
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The 



Cadillac 

The Automobile 
that Solves the Problem 

Until the Cadillac was made, all 
automobile construction was 
more or less experimental. This 
machine is made on a new system 
developed from the experiences 
of all previous makers: the faults 
and weaknesses of the old meth- 
ods have been avoided and a new 
ideal of motor travel developed 
that gives a perfect vehicle for 
comfort, speed, absolute safety, 
greatest durability, simplicity of 
operation, wide radius of travel, 
and reliability under all condi- 
tions of roads. You should not 
buy before examining this won- 
derful new machine. Price f. o. b. 
at factory, $750. 

The new tonneau attachment, 
at an extra cost of fioo, gives 
practically two motor vehicles in 
one, with a seating capacity of 
two or four, as required — a very 
graceful effect in either use. 
Write for illustrated booklet N. 

CADILLAC AUTOMOBILE COMPANY, 
Detroit, Mich. 




£ 01L--SMELTER--MINES % 

ft Dividend-Paying Mining, Oil a.nd \V 
ft Smelter Stocks, Listed &nd vV 

IS Unlisted, our Specialty. * 

I DOUGLAS, LACEY & CO. t 



Bankers & Brokers, Fiscal Agents, 
Members N. Y. Consolidated Stock Exchange. 
66 BROADWAY & 17 NEW ST.. NEW YORK. 



fl> Booklets £i viner our successful plan for realising the large 

flf> interest and profits of legitimate milting, oil *nd 

jf± smelter investments, sub. blanks, full particulars, etc., gent 

at free on application. g 



In each town to take orders for oar new 
High Grade Guaranteed Bicycles. 

New 1903 Models 

"Beiiise," con >P lete $3.75 

t "cosaack," ggs£ mo. IS 

"Siberian," »*»* $12.75 
_ 'Neudorf," R°*i R^er $14*75 
I no better bicycle at any price 
I .Any other make or model you want at 
M one-third usual price. Choice of any 
I standard tires and best equipment oo 
I all our bicycles. Strongest guarantee* 

we SHIP ON APPROVAL 

f C. O. D. to any one without a cent deposit 
*» and allow 10 DATS FREE TK1AI* 
i before purchase la binding. 
'BOO Good 2nd-hand Wheels $3 to $8. 

DO NOT BUY » blcjcle until yon have written for our free 
catalog vltti large photoeraphlo engraving* and lull description*. 

MEAD CYCLE COm Dept 5 9-C, Chicago. 




YOU ARE EASY 

If you need a carpenter to help you repair your roof with 
Warren's Natural Asphalt Stone Surfaced Roofing 

\m* Has finch The best and most, ser- 

w ^'tr la P edKe * viceable prepared roofing 
m^&s^imimbi,.. ..,._ on (, ne market, ft is dur- 
able, 6re-proof. and does 
not require painting. 

Comes ready to lay in 
rolls containing 108 sq. ft. 

Warren Chemical & Mfg. Co., 172 Broadway, New York 
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TUBULAR 
DRIVING LAMP. 

IT is tbe onlv perfect nne. 

IT will not blow or jar out. 

IT gives a clear, white light. 

IT is like an engine head- 
light. 

IT throws the light straight 
ahead from 200 to 300 ft. 

IT burns kerosene. 

Send for book (free). 

R. E. 




U_. DIETZ CO., 60 Laight Street. New York. 
Mention this paper and get special discount. 
^•y%.-ESTABLISHED 1840. 



Medicated salt brick, J. B. Eaton 721,633 

Metal, apparatus for the disintegration of, 

M. J. B'uchs 721,293 

Metal articles, wrapping material for pre- 
venting tarnishing of, Flor & Murmann 721,171 
Metals, electromagnet for separating, G. H. 

Young 721,490 

Metals, metalloids, and alloys, producing 

and refining, E. Straub 721,638 

Meter. See Water meter. 

Milk cooler and aerator, L. Wells 721,629 

Molten materials, apparatus for receiving 

and handling, P. Uanckwardt 721,288 

Motion reversing device, G. E. Tregurtha .. 721,624 

Motor, O. H. & A. F. Pieper 721,229 

Motor, C. J. Pollock 721,461 

Motor, J. H. Green 721,561 

Mouse or rat trap, H. A. Alston 721,531 

Music cabinet, C. P. Baron 721,532 

Musical instrument, mechanical, H. M. 

Smith 721,248 

Name finder, S. M. Thomas 721,342 

Numbering or similar machine, E. G. Bates 721,276 

Nut lock, D. Biggs 721,140 

Nut lock, W. Kellam 721,198 

Nut loclc, J. Anplin 721,352 

Nut lock, G. H. Bigelow 721,497 

Oil burning heater, P. Dufresne 721,164 

Oil can, T. W. Alexander 721,134 

Oil can, W. A. Reinecke 721,606 

Operating table, C. Lyons 721,587 

Ore concentrator, Michelsen & Borglum 721,591 

Overflow alarm for fluid receptacles, B. P. 

Fortin 721 ,508 

Packing, C. Restein 721 ,391 

Packing, engine, I,. S. & E. B. Cushman .. 721,287 

Packing material, G. R. Hayden 721,440 

Paint and varnish from woodwork, com- 
pound for removing, O. P. Catherman. 721,150 

Paper bag machine, Brown & Collins 721,144 

Paper bag machine, G. Mortson. . .721,596, 721,597 

Paper box machine, C. W. Gay 721,557 

Paper clip, P. C. Lawless 721,313 

Peanut grinding mill, A. W. Straub 721,651 

Pen, fountain, A. Eberstein 721,549 

Penholder, W. C. Modisett 721,592 

Phonograph repeating action, E. Gilman.. 721,363 
Phosphates, making citrate soluble, W. 

Wolters 721,489 

Photographic objective, P. Rudolph 721,240 

Photographic printing apparatus, Herrman 

& Everett 721,369 

Photographic printing frame, Herrman & 

Everett 721 ,370 

Picture machine, moving, W. P. Warren.. 721,261 

Picture nail, T. C. Richards 721,464 

Picture support, Lore & Barr 721 ,579 

Pipe joint and valve in connection there- 
with, T. W. Moran 721 ,595 

Pitman connection, J. R. Carter 721,502 

Plow, ditching, A. Pinion 721 ,230 

Plow, sidehill, L. A. Davis 721 ,545 

Plow, sod turning, W. N. Fletcher 721,291 

Pocket protector, H. C. Dexter 721,359 

Poke, animal, W. R. Evans 721,552 

Potato digger, P. Brown 721,354 

Power from car axles, device for transmit- 
ting, D. E. Johnson 721,309 

Press. See Binding press. 

Press mold, J. J. Forster 721,174 

Printing apparatus, fabric, F. A. Arbenz.. 721,492 

Printing machine, J. H. Reinhardt 721,236 

Printing or graining machine, A. H. Sher- 
wood 721,241 

Printing press gripper, F. I. Macauley 721,377 

Projectile, Wheeler & McJCcnna 721,487 

Pulley rim section, F. Philips 721,228 

Pulp machine, M. W. Marsden 721,378 

Pulp strainer, P. Reinicke 721,391) 

Pump, W. H. Westerman 721,040 

Pump, cattle, C. E. Griffith 721,297 

Pump head, H. M. Etter 721,169 

Pump, rotary, J. B. C. Lockwood 721,207 

Pumps, air brakes, compressors, or the like, 

diaphragm for, E. B. Rayner 721,324 

Puttying tool, i\ Egert 721,168 

Radiator air valve, F. W. Leuthesser 721,621 

Rail brace, T. A. Grittin 721,180 

Kail joint, F. S. Pascoe 721,524 

Rail joint and chair, combined, H. Kunkel 721,573 
Rail joint and cross tie, W. T. McBride... 721,218 

Rail tie, W. T. McBride 721,219 

Railway signal device, C. E. Baker 721,136 

Railway signal, electric, Cutten & Fraser.. 721,161 

Railway switch, A. K. Brantner 721,141 

Railway switch, street, W. J. Bell 721,416 

Railway tie, metallic, C. F. Fisher 721,555 

Railway track structure, H. B. Nichols . . . 721,382 

Range, coal and gas, H. Chcvola 721,423 

Ratchet wrench, M. J. West 721,2(15 

Recptacle, lion refillable, H. W. Avery... 721,494 

Reel holder, W. McDougall 721,460 

Reflecting structure, 1\ L. O. Wadswbrth.. 721,257 
Reflectors, adjustable means for mounting, 

J. Kirby, Jr 721,648 

Revolving furnace, S. S. Barger 721',275 

Rodent exterminating device, J. B. Boy- 
Ian, Jr 721,535 

Rolling mill feed table, J. Kennedy 721,569 

Rolling mill feed tables, manipulator for, 

S. T. & C. H. Wellman 721,626 

Rolling mill feed tables, manipulator for, 

C. H. Wellman 721,628 

Rolling tubes, M. Mannesmann, 

721,2119 to 721,211, 721,213 
Rolling tubes, machine for, M. Mannesmann 721,212 

Rotary engine, C. C. Smith 721,611 

Rounding machine tool, I). V. Shea 721,395 

Rug, traveler's, O. A. & A. Strom 721,250 

Ruler and line gage, S. Adler 721,271 

Safety pin, P. H. T. Paulinetti 721,225 

Sail, J. Couch 721,286 

Sash fastener and lock, G. B. Pickop 721,385 

Sashes and frames, adjustment for metallic 

window, J. L. Boyd 721,498 

Sawmill carriage set works, A. Cunningham 721,160 

Sawmill set works, L. J. Hanhart 721,182 

Schedule holder, C. F. Pidgin 721,380 

Scraping tool, K. P. Ooldetl 721,178 

Seine, pursing, W. F. Harris 721,517 

Sewing and trimming machine, overseam- 

ing, F. Malsch 721,315 

Sewing machine guide, A. Mt.rkel, et al... 721,500 
Sewing machine needle, G. A. Manwaring. . .721,588 

Shade fixture, S. Stewart 721,341 

Shade fixture, adjustable window, D. S. 

Dow 721,546 

Shade holding device, C. L. Hopkins 721,193 

Shaft for bolting or other machines, A. G. 

Mather * 721,316 

Sheep dips, making, Clark & Harris 721,153 

Shelf support, P. M. Wege 721,404 

Shirt waist retainer and conformer, F. E. 

Thompson 721 ,253 

Shoe, ankle supporting corset, J. J. Lat- 

temann 721,574 

Shoe tree, H. S. Hess 721,443 

Shoes, machine for cutting articles from the 

inside of, W. S. Fultz 721,509 

Shutter fastener and setter, H. J. Mohlen- 

hoff 721 ,318 

Signals. See Headlight signal. 

Signal and trumpet, combined, F. L. Cham- 

herlin 721,151 

Silo, J. P. Christensen 721,543 

Siphon filler, C. M. Earl 721,547,721,548 

Skein holder, T. King 721,375 

Skirt supporter and shirt waist holder, com- 
bination, A. M. Brown 721 ,280 

Sleigh attachment, vehicle, W. L. Williams 721,408 

Slug strip, N. P. Coburn 721,357 

Smelting, E. Knudsen 721,311 

Snow plow, J. W. Russell 721,241 

Sower, broadcast hand seed, E. C. Smith.. 721,473 

Speed indicator, C. E. Kelly 721,199,721,200 

Speed regulator, H. P. White 721,406 

Spinning, twisting, winding, balling, or like 

machinery, flier for, C. S. McConnan . . .721,457 

Spooling machine, Seidel & Dahlhaus 721,472 

Square, framing, H. A. Bankston 721,274 

Stacker drum, hay, P. E. Sneer 721,616 

Stacker, pneumatic, J. K. Sharpe, Jr. ... 721,243 

Stall, H. Locke 721,578 

Stall, portable, G. B. Buckingham 721,540 

Starch, making lump, J. M. Lyman 721,314 

Steam boiler, E. Ward 721,482 

Steam trap, Koepler & Monahan 721,312 

(Continued on page ISt) 




Next Door 
to the Sun 

._p< The timekeeping quali- 

3_» ties of the Elgin Watch 

_> are perfect — next door 

=;-' to the son. 

Elgin 

is the 
Watch Word 

the world around, for 
accuracy and durability. 

Every Elgin Watch has the word ELGIN engraved on the works. 

Sold by every jeweler in the land. Guaranteed by the world's 

greatest watch works. Send for illustrated art booklet — free. 

Elgin National Watch Company, Elgin, Illinois. 




DRINK PURE WATER 

if you want to be healthy. Dont 
venture on drinking doubtful 
Water. Always use the 

Berkefeld Filter 

which completely removes typhoid and 
cholera germs from the water. Send tor 

circulars. 



BERKEFELD 

4 Cedar Street. 



FILTER CO., 

New York. 



POTTER'S "SPRING" BRAKE BLOCKS. 

Adapts the whole length of shoe to wheel 
under all circumstances. Uoes not squeak. ' 
rattle, .lump, or freeze up. Will hold rubber ! 
wear shoes without bolts or screws. Special ' 
Concave Shoes for Rubber Tire. IHortran ■ 
Potter, Fisbfeill-on-Hudson. N. Y., U. S. A. j 
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BICYCLE 

19.1b. WONVEK* 

A Marvel of Strength, Speed and Beauty. 

Fully Guaranteed for Har.d Hoad Riding. 

We manufacture High- I "We want an Agent \j± 

Grade Wheels and. our every locality in tne> 

Prices are Right. ] United States. 

We make the Finest Ladies' and Juvenile Wheels. 

Full particulars and Catalogue FREE. 

The Goddard & Allen Co., (185 State tit.) Beloit, Wis. 



BIG WAGES 



TO MEN 

and 
WOMEN 

Mr. TasBoll made $1,500 the first five month*. 
Mr. Wise, of S.D., $12. let day. Mr. Clay, 
of Vt.,$9 firBtday. Mr. Doerge, of Me., 
$10 one afternoon. Mr. Elliott, of Pa., 
$17 first two days. Mrs. Howard, of la.. 
$59.50 in one week. Hundreds of others 
making big money selling and appoint- 
ing agents for Quaker Vapor Balb 
Cabinet*. Prices reduced. Let us start 
I you. We f iirniah everything. Anyone 
willing to work can make $20 to $40 a 
week easy. Greatest money-maker known. Just 
what everybody needs. wonderful Seller. 
We're old firm. Capital $100,000.00. Write for 
New Plan* Terms, Etc.. FBEE. Address, 
WORLD M'F'G CO., 621 World Bldg., Cincinnati, 0. 




THE 



EQUITABLE 



HENRY B.HYDE 
FOUNDER 



J.W.ALEXANDER 

PRESIDENT 



I. HYDE 

VICE PRESIDENT. 



AN INCOME 
WITHOUT CAPITAL 

can be created by means of" the New 
Continuous Instalment Endowment Bond of the 
Equitable. 

If you die, it will provide a permanent income 
for your beneficiary just when he.or she, may needil 

If you live, it will provide an income for your- ■ 
self just when you may need it. 

The income commences at once , if you die. 

It will commence in twent y years , if you live 
and will be paid as long as either you or the 
beneficiary live 

It will be paid for twenty years in any event. 

Send coupon below for particulars. ] 



Vacancies in every State for men of character and energy to act as 
representatives. Apply to Gaffe £. Tarbell, 2d Vice-Pres. 

The Equitable Life Assurance Society of the United States, 

120 BROADWAY, NEW YORK. Dept. No. 2y. 

I would like to teceive information regarding a Continuous Instal- 
ment Endowment Bond, issued to a person aged. years. 

Name 

Address 
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Valuable Books! 

* * * 

READY MARCH 1st, 1S03. 

Modern Machine 
Shop Tools 

Their Construction, Operation and Manipu- 
lation, Including: Both Hand and 
Machine Tools. 

By W. H, VANDERVOORT. M. E. 

Large Svo. 576 Pages. ti73 Illustrations. Boimd in Cloth. 

Price $4.00. 

An entirely new and fully illustrated work, treating 

tbe subject; of Modern Machine Shop Tools in a 

concise and comprehensive manner. Special care has 
been taken to eliminate all mutter not strictly pertain- 
ing to the subject, thus making it possible to give the 
reader complete information pertaining to machine 
shop tools and methods in a single volume at a model 
rate price. 

The work is logically arranged ; the various hand and 
machine tools being grouped into classes, and descrip- 
tion of each is given in proportion to their relative im- 
portance. The illustrations represent the very latest 
tools and methods, all of which are clearly described. 
Each tool is considered from the following points: 
FIRST— Us construction, with bints as to its manu- 
facture. 
SECOND— Its operation, proper manipulation and care. 
THIRD— Numerous examples of work performed. 

TWENTY-THIRD EDITION 

EXPERIMENTAL SCIENCE. 

By GEORGE n. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 

Pages. 900 Illustrations, (loth Bound, Postpaid. 

$5.00. Half Morocco, Postpaid, $7.00. Or 

Volumes Sold Separately : Cloth. $3.00 

per Volume; Half Morocco, 

$4.00 per Volume- 

EXPERIMENTAL SCIENCE is so well known to 

many of our readers that it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
decic ed some months 
ago that it would be 
necessary to prepare a 
new ed ition of this work 
in oroVr that 1 he many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since th>0 iast 
edition was published, 
wonderful develop- 
ments in wireless tele- 
graphy, for example, 
have been made. [t 
was necessary, there- 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 200 pages have 
been added. On ac- 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 

A Complete Electrical Library. 

By Prof. T. O'CONOR SLOANE. 

An inexpensive 1 i brary 
of the beBt books on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. for the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
collages. Comprising five 
books, as follows: 

Arithmetic of Electricity 
138 pages, . . . $1.00 

Electric Toy Making, 140 
pages 11.00 

How to Become a Suc- 
cessful Electrician, 189 
paces, $1.00 

Standard Electrical Dic- 
tionary, 682 pages, $3.00 

Electricity simplified, 158 Five volumes, 1<300 pages 

pages $1.00 and over h50 illustrations. 

A valuable imdyidispensabte addition to every library. 
Our Great t^peeiaL.&ltft&mWe will send prepaid 

the above five volumes, handsomely bound in blue cloth 

with silver lettering, and inclosed in a neat folding box. 

as shown in the illustration, at tbe Special Reduced 

Price of $5.00 for the complete set. The regular 

price of the five volumes is $7.00. 

The Progress of Invention 
In the Nineteenth Century 





480 Pages. 



$s$ 








Stirrup, safety, J. A. Whelan 721,486 

Stoker, automatic, J. P. Luckett 721,586 

Stopper retainer, C. A. Tatum 721,477 

Store service apparatus, C. W. McCormick. 721, 32u 

Stove, J. J. Konigs 721,376 

Stove, condensing gas, Bamforth & Bran- 

ston 721,495 

Stove oil burner, C. H. Higgins 721,371 

Stump protector, J. F. Rowley 721,239 

Suspenders, H. C. HIne 721,563,721,634 

Suspenders mid belt, combined, I. Beaver.. 721,415 

Swing, D. B. Spoer 721,339 

Swivel, S. M. Wells, Jr 721,483 

Table fork, 11 V B. Stimson 721,249 

Tankiband fastener, P. H. Bruinekool 721,539 

Tank beater, A. Hamilton 721,368 

Teeth, rack for holding false, O. E. Wall.. 721,528 
Telegraph, facsimile, E. E. Kleinschmidt . . 721,202 

Thermostat, J. M. Latimer 721,451 

Tbresbins machine tooth, R. L. Nellis 721, 220 

Threshold or door sill and storm protector, 

removable, S. W. Punk 721,510 

Tie plate, B. Wolhaupte'r 721,644 

Tile fastener, 11. B. Skeele 721,246 

Time recorder, workman's, D. Hepp 721,187 

Time recorder, workman's, A. L. Jaynes. . 721,374 
Tin plate cleaning and polishing machine, 

McCord & Gill 721,458 

Tire fastener, H. G. Wilson 721,266 

Tires, outer cover for pneumatic, J. Butler 721,146 

Tobacco leaf hanger, W. W. Smith 721,615 

Tool holder for planers, etc., adjustable, 

G. H. Kleinert 721,201 

Tools, machine for relieving fluted, B. M. 

W. Hanson 721,516 

Track attachment, W. H. Crossley 721,504 

Transformer, Depp & Hunter 721,28!) 

Trap. See Animal trap. 

Trolley, overhead, J. E. Byers 721,147 

Trolley pole reverser for electric tramways, 

P. E. Ward 721,529 

Trolley track switch, overhead, P. F. Wer- 
ner 721,484 

Truck, S. M. Vauclain '. 721,625 

Truck, elevating, H. F. Broyles 721,281 

Trucks, etc., shield or protector for, C. E. 

Duggan 721,165 

Truss, H. T. Prange 721,603 

Tube expander, J. S. Stevens 721,340 

Tubes, elongating, M. Mannesmann 721,214 

Twisting bead, A. Taste 721,527 

Type bar making machine, M. Reid 721,389 

Type writing machine, W. C. Richardson... 721,392 
Umbrella handle, adjustable, F. M. Sears.. 721,331 

Unloading device, T. S. Miller 721,317 

Valve, balanced slide, J. Clayton 721,356 

Valve, blow off, E. H. Lunke n . . 721,453 

Valve gear, steam engine, J. T^ Thompson 721,620 

Valve or faucet, tap, S. S. Bromhead 721,500 

Valve, reducing, L. Brennan 721,499 

Valve regulator, needle, Howells & Johnson 721,447 

Vamp stay, A. W. Rockwood 721,393 

Vapor generators, draft apparatus for port- 
able, H. Howard 721,191 

Vault construction, J. J. Walter 721,260 

Vehicle, J. P. & T. E. Murdock 721,319 

Vehicle brake, L. House 721,446 

Vehicle spring, Frost & Southwick 721,175 

Vehicle wheel, R. L. Morgan 721,380 

Vehicles by means of springs with com- 
pressed air, device for the suspension 

of, A. Stocquart 721 ,475 

Vessel bottoms, device for cleaning, E. S. 

Willey 721 ,347 

Vessel hawser attachment, R. C. Reavley.. 721,465 

Vice, bench, F. J. * Wermes 721 ,639 

Washing device, H. Graham 721,179 

Watch regulator, O. F. Engwall 721,361 

Water meter and boxing, H. V. Garretson.. 721,295 
Waterproof material and preparing same, C. 

I. Goessman 721, 55S 

Wave or tide motor, C. Callie 721,501 

Weather vane, R. Wilson 721,348 

Weighing machine, automatic, E. Sehenck . 721,469 
Wells, device for raising liquids from, T. F. 

Moran 721,594 

Wheel holding machine, J. D. Smith 721,613 

Whip socket, I. D. Cady 721,283 

Windmill, J. J. Pearson 721,227 

Windmill, J. D. Huson 721,565 

Windmill regulator, W. H. Riggs 721,328 

Wire fabric making machine, P. A. Reid, 

et al 721 ,605 

Wire stay making machine, Kelley & Reid, 

721,567, 721,568 
Wire stretcher and cutter, H. E. Herriek. 721,442 

Wire tie, cross, A. N. Edehurn 721,433 

Wire tie fastening tool, A. N. Edeburn ... 721,434 
Wrench, J. H. Hobson 721,444 



DESIGNS, 

Furniture pedestal or leg, J. Keppler 36,238 

Furniture support and back, J. Keppler .... 36,23r> 

Furniture support and leg, J. Keppler 36,236 

Furniture support and upright, J. Keppler. 36,237 

Glass vessel. W. Egglngton ■ 36,233 

Medallion, W. A. Malliet 36,232 

Monument, F. E. TwiSS 36,230 

Tile covering for floors, walls, etc., J. K. 

Sierer 36,234 



By EDWARD W. BVRN. AM 

Large Octavo, 
300 Illustrations. Price$3.00 
by Mail, Postpaid. Half Red 
Morocco, Gilt Top $4.00. 
The most important book 
ever published on invention ^ 
and discovery. It is as read- 
able as a novel, being written 
in popular style. 

The book gives a most com- rag 
prehensive and coherent ac- Wl 
count of the progress which Wi 
distinguishes this as the "gold- ■- 
en age of invention," result- 3TJ 
iog in industrial and commer- '" 
cial development which is I 
without precedent. Achrono- Kl 
logical c ilendar of the leading 
inventions is one of the most :,y, 
important features of the j&» 
book, enabling the reader to 
refer at a glance to important 
inventions and discoveries of 
any particular year. The book 
is printed with large type, on 
fine paper, and is elaborately 
illustrated by 300 engravings 
and is attractively bound. 

JUl A f~\ \f Stage Illusions and Scientific Diver- 
A"**»-VJI w sions, including Trick Photography. 

This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. Tbe illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by the 
pre sti digitate urs them- 
selves. Conjuring, large 
stage illusions, fire-eat- 
ing, s w o r d-swallowing, 
ventriloquism, mental 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of mo vi ng photo- 
graphs are all well de- 
scribed and illustrated, 
making a handsome vol- 
ume. It is tastefully 
printed and bound. A c- 
knowledgfid by the pro- 
fession to be the Stand- 
ard Work on Magic. 

By A. A. Hopkins. 568 pages. 420iilus. Price S'i. 50. 

ty Full descriptive circulars of above books will be mailed 
free upon application. 

MUNN & CO., Publishers, 361 Broadway, New York 



TRADE MARKS. 

Boots and Shoes, leather, C. A. Stern & Co., 

39,833 to 39,835 
Broths and soups, stocks for, Vicera-Celery- 

brotb and Food Co 39,838 

Electrical appliances, certain named, Hart 

Manufacturing Co 39,856 

Erasers, F. L. Landers 39,853 

Fabrics, certain named, G ribbon Brothers. 39,830 

Fabrics, woolen, E. Sprungli 39,832 

Ferromanganese, Mid vale Mining & Manu- 
facturing Co 39,850 

Lamp sockets and rosettes, electric, Norden- 

Bittner Electric Co 39,855 

Malted wheat flakes. Bourdeau Food Co. . 39,840 
Meat extracts and concentrated meats, Ox- 
Beef Company of America 39,839 

Medicine, laxative, McKesson & Bobbins . . 39,844 

Needles, Henry Milward & Sons 39,851 39,852 

Oil, lubricating, C. J. Manlx 39,848 

Paper bags, Union Bag & Paper Co 39,837 

Powder, manicure, S. A. Devlin 39,845 

Razors, safety, J. Curlev & Brother 39,851 

Scrim and art ticking, W. R. Morse 39,831 

Seed hulls and m i xed feed of cotton seed 
and cotton seed hulls, cotton, Southern 

Cotton Oil Co 39,842 

Skin, external applications for affections of 

the, E. J. Molloy 39,843 

Slippers for house wear, felt, Blum Shoe 

Company 39,836 

Soap, certain named, Pioneer Tar Soap Co. 39,846 
Snaps, toilet and laundry, Maple City Soap 

Works " 39,847 

Starch and starch compounds, A. F. Lahn- 

son 39,841 

Tanning extracts and liquors, L. Prenzlau . 39,849 

Type writing machines, R. C. Cox 39,857 

Wringers, American Wringer Co 39,859 

Wringing machines, American Wringer Co. 39,858 



LABELS. 

"Blue Label Coffee," for coffee, Seyms & 

Co 9J73 

"Ferro China-Milano," for tonic, S. Plana 9,767 

"Franz Hals," for cigars, C. B. Henschel 

Mfg. Co 9,771 

"Geyser," for hair tonic, Beringer & 

Schaich 9,765 

"Helm's Eagle's Cream," for bottled beer, 

Ferd. Helm Brewing Co 9,772 

"Miracle Yeast," for dry hop yeast, G. A, 

Lord : 9,774 

"Mohawk Ointment," for an ointment, A. 

C. Adams 9,764 

"Piccadilly," for cigars, American Litho- 
graphic Co 9,768 

(.Continued on page 183) 
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Beauty and Utility 

Every business man knows 
the annoyance of loose shirt 
cuffs. Every wise business 
man ought to know that they 
can be easily fixed and regu- 
lated to any desired length 
below the coat sleeve 
by using 

Washburne's Cuff Holders 

They can be instantly attached or de- 
tached. They never come loose— have a 
grip like a bulldog. 

Illustrated catalogue on request. 

Sample pair of Cuff Holders 
sent by mail on receipt of 20c. 



AMERICAN 



RING CO., 

Waterbury, Conn. 





Send for It To-Day 

You'll And it always convenient to 
hava as a useful and instructive book 

Montgomery & Co.'s Tool Catalogue 
The new edition has 704 pages and is 
copiously illustrated. Pocket size ti^x 
4jis ins. Sent by mail for 25c. 

MONTGOMERY <fc CO., 
105 Fulton St., New York City. 



We manufacture gears 
and bodies suitable for 
all purposes. We also 
sell supplies and can 
furnish any part or all 
the parts tor a gasoline 
or steam rig. See our 
late catalogue, FREE. 

NEU8TADT- 
PERRY CO., 



326-830 S. 18th St., 
St. Louis, Mo. 
Chas. T. Hows & Co., 51 Hudson St., New York, Export Agents. 




WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheelB or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 




THE AMERICAN 

THERMO-CALL 

BUTTON 

discovers and reports fire automatically. 
Can be attached to the existing wires in 
hotels and manufacturing plants, hi val- 
uable as a life and property saver in 
residences. No possible chance for lire 
to secure headway without sounding 
alarm. Permanent, not fusible. 
American Thermo-Call Co., 

Boston, Mais, 
Mfrs. of thermostatic devices of all kinds 



The Humphrey Crescent No. 9 




colore— FREE— Let 



Instantaneous Water Heater can 
be set up by anybody, as the 
connections can all be made with 
rubber tubing. Hot water starts 
instantly and flows In unlimited 
supply. Height 20 inches. Made 
o± copper, beautifully 
nickel-plated. Price, 
complete, onl y $15. 
Shipped anywhere on 
30 days' trial. If not 
fully satisfactory, re- 
turn it at our expense. 
Other Heaters up to 
845— for Kas and gaso- 
line. Humphrey Heat- 
ers quickly pay for 
themselves. 

"The Luxury of a Bath" 
(a hot one for a cent) is tbe 
title of our beautiful 30- 
send it. 



Mfg. & Pltg. Co., Dept. A, Kalamazoo. Mich. 



Howard Two and Four Cycle 




MARINE 

AND 

AUTOMOBILE 
MOTORS 

Write for Cat. 
Grant Ferris Co. 

Troy, N. Y. 



AN ENGINEER'S LIBRARY. 

An absolute Encyclopaedia for Engineers or for Steam 
Users, Electricians, Firemen and Machinists, is the 

HANDBOOK ON ENGINEERING. 

By Henry C. Tulley. 

Third edition, enlarged and revised, 5,000 copies, now 

ready. Sent anywhere on receipt ot price, $3.50 - 

money back if dissatisfied. 9G0pages. 400 fine illustra 

tions, Thoroughly reliable and practical. Handsomely 

bound in leather and cilt. Pocket-book form. 

H. C. TULLEY & CO., 

1060 Walnwrlifht Bldg., St. Louie, Mo., IT. 8. A. 



PLATimOUTFlT 

0*% Batteries and Harmless Cherni- 

O i, cais, with full instructions so 
i that you can do your own plating at 
I home, sent you by mail. Apparatus 
■ for Gold Plating, $2.00. Silver 
I or Nickel, $1 .50. With gold and 
f Silver and Nickel, $8.00. 

Circulars Free. Agents Wanted. 
Electrochemical Works, 

Dept. 10, 80 John St., New York. 




The Clipper Cup 

t^~ ItB triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. All Stationers. 
CLIPPER MFG. CO., 
New York, 

BRASS OR STEEL. Vm S. A. 

For free samples and information write to us. 




MONOPLEX 
TELEPHONE 



INTERCOMMUNICATING 
$4.00 each 



The simplest and most reliable instrument now on 
the market. Absolutely guaranteed for one year. 
Diiigram.sand directions are plain and anybody can 
install them. Send for circular describing three sys- 
tems and the advantage of our instruments. 

Price, X Station Instruments, $4.00 each 
Price, 11 Station Instruments, 4.50 each 
Price, 2 End Instruments, 2.50 each 
ATYVATElt KENT MFG. WORKS, 
110 K. 6th St., Philadelphia, Pa. 





Smooth as Silk 
Strong and Sound 

DIX0NS 



AMERICAN GRAF 



PENCILS 



Illustrated booklet W, free. 
Joseph Dixon Crucible Co., Jersey City, N. J. 

I I I I I I III 



THE M iL T L?JT E,ss KEROSENE 

to 60 H. 



Send for 
Catalogue. 




position, 1901. 



and GAS ENGINE 

burns KE1COSENE cheaper and 
safer than gasoline. Automatic, 
simple, reliable. No electric bat- 
terv or name used. Perfect regula- 
tion. Pelted or directly coupled to 
dynmao for electric lighting, charg- 
ing storage batteries, pumping and 
all power purposes. 
A. MIETZ, 
128-13R Mutt St., Nkw Yoek. 
ADOPTED BY 

U. S. GOVERNMENT. 
llljjhcMt Award, direct coupled 
Oenerator Se t, Paris Ex position ,1900. 
Gold Medal. Pan- American Ex- 
Gold Medal. Charleston, S. C, Exposition, 1902. 




To Owners of Gasoline Engines, 
Automobiles, Launches, Etc. 

The Auto=Sparker 

does away entirely with all starting and 
running batteries, their annoyance and 
expense. No belt — no switch — no bat- 
teries. Can be attached to any engine 
now using batteries. Fully guaranteed; 
write for descriptive catalog. 

Motsinger Device Mfg. Co., 
14 Main St., Pendleton, Ind, 



CONTROL OF FIRE.— VALUABLE PA- 

per on Are extinguishment. Scientific American 
Supplement 1134. Price 10 cents. For sale by 
Munn & Co. and all newsdealers. 




DR. STALL 



STALLS BOOKS 

A Man with a Message 

Millions of people always await 
the man with a real message. 
Dr. Stall has found it so. His 
books are already circulated in 
every land. 

275th thousand In English. 
They are being translated into 
several languages in Europe 
and two in Asia. 

THE SELF AND SEX SERIES 

has the unqualified endorsement of 
Dr. Joseph Cook Bishop Vincent 

Rev. C. M. Sheldon Anthony Comstock 

Rev. F. B. Meyer "Pansy" 

Dr. Theodore L. Cuyler Frances E. Willard 
Dr. Francis E. Clark Lady H. Somerset 

Eminent physicians and hundreds of others. 

4 BOOKS TO MEN. By Sylvanus Stall, D.D. 
What a Young Boy Ought to Know. 
What a Young Man Ought to Know. 

What a Young Husband Ought to Know. 
What a Man of 45 Ought to Know. 

4 BOOKS TO WOMEN. By Mrs. Mary Wood- 
AUen, M.D., and Mrs. Emma F. A. Drake, M.D. 
What aYoungGirl Ought to Know. 

What a Young Woman Ought to Know. 
What a Young Wife Ought to Know. 
What a Woman of 45 Ought to Know. 
$1 per copy, post free. Send for table of contents. 

Vir Publishing Co. JJJf, ««' %$£$& 




EVANS 

VacuumCap 

Will Make Hair Crow. 

This appliance will massage the scalp, and 
force a healthful circulation. It will stop 
hair f 10111 falling out and restore a normal 
growth where live follicles exist. We re- 
fund the full purchase price if it does Dot 
give satisfaction within thirty days. 
For full particulars address 

EVANS VACUUM CAP CO., 

Fullerton Bldg. St. Louis, Mo. 



COLD GALVANIZING 



Save all the Spelter consumed in galvaniz.ing by the hot process 
by using our Patent Cold Galvanizing Process, as the amount ot spelter 
lost as dross in the hot process if used in our process will give sufficient 
protection to any kind of work to make it rustproof even against salt 
riir and sea water. Our Patent Process Is now In use all over toe country. Our licensees include IF. S. Government. The Standard .Oil 
Co., Herreahoff Boat Building- Co., Townsend & Downey, Armour Packing Co. Licenses granted on royalty basis. 
oample and custom work done a.t our factory, lQo-110 W. 11th SU Main Office, 34B Broadway. U.S. KLKCTKO-GALVAJilZlN « CO* 
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ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN 1 BECOME AN ELEC- 
TRICAL ENGINEER?" 

We teach Electrical Kngineprhi?, Electric Lightiiis, 
Electric Railways, Mechanical Epgineerlng.Steaui Engi- 
neering, Mechanical •rawing, at your home by mail. 
Institute indorsed t>\- Thos. A- Edisoo and others. 
ELECT IMC AI, ENGINEER INSTITUTE, 

Dept.A, S40-243 IV. aSdSt. New York. 




LEARN PROOFREADING. 

If you possess a fiir ,educatioii, why not utilize it at a genteel 
and microwded profession paying $15 to $35 weekly? Situations 
alwavs obtainiihle. We are the original instructors by mail. 
HOME CORRESPONDENCE SCHOOL, Philadelphia 



Jidopted as Official Typewriter fry the 

World's Fair, g st. Louis 




Den sm ore Typewriter, New York 

A UNIVERSAL 
POCKET MEASURE 

The only practical all around measure 
ever made. Measures curves of all kinds 
as easily as straight woi'k. Simpler than 
a rule for it is a revolving rule. A time, 
brain and money saver. Absolutely ac- 
curate. Measures any distance Can be 
set at "zero" at will. Any one can use it. 
Highest endorsements. Send for free 
detailed description. 

STECKENREITER MFG. CO., 
96 Lake Street, Chicago. 




Cbe typewriter exchange 

IH Barclay St.. NEW YORK 
124 La Salle St.. CHICAGO 
38 Bromfield St.. BOSTON 
817 Wyandotte St., 

KANSAS CITY, MO. 
209 North 9thSt.. 

ST. LOUIS. MO. 
536 Caliiornia St., 

SAN FRANCISCO, CAL. 
We will save you from 10 
to 5(H on Typewriters of ail makes. Semi for Catalogue 





"Sydney .Smith," for cigars, C. H. Hen- 

setael Mfg. Co 9,769 

"The Reporter," for cigars, C. B. Henschel 

Mfg. Co 9,770 

"Tonini's Brilliant Stove Polish," for stove 

polish, A. Tonini & Son 9,775 

"Vin Erba," for machine, J. D. Gibbs 9,76(1 

PRINTS. 

"Men's Apparel," for men's apparel, W. C. 

Both 621 

"Vicereo, " for cereal food, A. von Cotz- 

hausen 622 

A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided ttt: name and 
number of the patent desired and the date b.' 
given. Address Mumi & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



WOMAN IS THE ACME OF BEAUTY. 
THE DIAMOND IS THE MAXIMUM OF VALUE. 

OUR GOODS combine both beauty and value. 
You can possess any Diamond, Watch or other 
article in our mammoth stock at once, and pay 
for same in small monthly amounts. 

Being large direct importers 
ot diamonds— established over 
50 years— we can save you the 
profits of the Jobber and re- 
tailer. We guarantee a saving 
of 15 to 25 per cent. 

F.very diamond is accom- 
panied with a guarantee certifi- 
cate protecting you in the qual- 
ity and value of your purchase. 

Our business is based on faith 
in the integrity of the people. 

WE TRUST YOU. Carved Belcher Ring 

All transactions strictly confidential. Write to-day 
for illustrated catalogue containing hundreds ot new 
designs in artistic jewelry. 

J. M. LYON <& CO., Dept. E, 

65-67-69 Nassau Street, New York, N. Y., U. S. A. 

Diamond Importers and Manufacturing Jewelers. 

PRINT MY OWFCARDS 

Circulars, newspaper. Press, $5* 
Larger size, $18.00. Money saver. 
Big profits printing for others. 
Type setting easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 
factory, The pressCo., Meriden,Conn. 





Practical Poin ters 
For Patentees 

Containing Valuable Information and Advice on 

THE SALE OF PATENTS. 

An Elucidation of the Best Methods Employed by the 

Most Successful Inventors in Handling Their Inventions 

By F. A. CRESEE, M. E. 

144 Pages. Cloth. Price, $1.00. 

THIS is the most practical, up-to-date book pub- 
lished in the interest of Patentees, setting forth 
the best methods employed by the most success- 
ful Inventors in handling their patents. It is 
written expressly for Patentees by a practical 
Inventor, and is basei upon the experience of 
some of the most successful Inventors of the day. 

It gives exactly that information and advice about 
handling patents that should be possessed by every In- 
ventor who would achieve success by his ingenuity, and 
wiLl save the cost of many expensive experiments as 
well as much valuable time in realizing from your in- 
ventions. It contains no advertisements of any descrip- 
tion and is published in the interests of the Patentee 
alone, and its only object is to give him such prHCtical 
information and advice as will enable him to intelligent- 
ly handle his patent successfully, economically and 
profitably. 

It gives avast amount of valuable information along 
this line that can only be acquired by long, expensive 
experience in realizing from the monopoly afforded by a 
patent. 

£&~Send for Descriptive Circular. 

MUNN «Sl CO., 

Publishers, * ™l Broadway . dew York. 



NEW BOOKS, ETC. 
A Manual of Drawing. By C. E. Cool- 
idge, Assistant Professor of Machine 
Design, Sibley College, Cornell Uni- 
versity. New York: John Wiley & 
Sons. London: Chapman & Hall, 
Ltd. 1902. 8vo. 92 pages, 10 full- 
page plates. Paper, $1. 
Coming, as it does, from a Sibley College 
professor, this work is entitled to more than 
ordinary consideration. Its purpose, as its 
author tells us, is to put into permanent 
form a single and standard drafting-room sys- 
tem, which will tend to alleviate unnecessary 
burdens. The system that has been evolved 
and embodied in this book is intended to be 
the average of the drafting-room systems 
which are in use in the T'nited States at the 
present day. The book is published with blank 
pages alternating with, printed ones and with 
the illustrations in the back. Undeniably, this 
arrangement has its merits. 

A Dictionary of Philosophy and Psy- 
chology. Written by Many Hands 
and Edited by James Mark Baldwin, 
Stuart Professor in Princeton Uni- 
versity, with the Co-operation and 
Assistance of an International Board 
of Consulting Editors. Vol. II. New 
York : Macmillan Company. 1902. 
Small Quarto. Pp. 892. Price $5. 
With the second volume, the Dictionary of 
Philosophy and Psychology is completed. It 
has been the task of the editors to explain 
terms in philosophy and psychology by clear 
definitions and to interpret the movements 
of thought through which the meanings thus 
determined have arisen. The pedagogical por- 
tion of the book states formulae and well-de- 
lined results ; it does not discuss. It has been 
the purpose of the editors to present science — 
physical, moral — with a fullness of authority 
not before undertaken in a work of this char- 
acter. We have had occasion to use the 
first volume of this dictionary not a little, 
and by the test of use it has proven itself 
one of the most serviceable reference books 
which has ever found its way to the editor's 
desk. An excellent feature of the second vol- 
ume is the admirable general index of Greek, 
Latin, German, French, and Italian terms. 

Chemistry. By Observation, Experi- 
ment, and Induction. A Laboratory 
Manual for Students. By J. I. D. 
Hinds. Ph.D., Professor of Chemistry 
in the University of Nashville. 
12mo. New York: John Wiley & 
Sons. London: Chapman & Hall, 
Ltd. 1902. Pp. viii., 192, 46 figures. 
Cloth. 75 cents net. 
This volume is designed to accompany the 
author's "Inorganic Chemistry." The object 
of the course outlined is to make the student 
practically familiar with the elements of chem- 
istry, and to lead him, by processes of induc- 
tive reasoning, to the general principles of 
theoretical chemistry. The manual is to be 
used simply as a means to the acquisition of 
knowledge. No attempt has been made to in- 
troduce into this work any features of quali- 
tative analysis. 

Letters and Lettering. A Treatise 
With Two Thousand Examples. By 
Frank Chonteau Brown. Boston : 
Bates & Guild Company. 1902. Oc- 
tavo. Pp. 214. Price $2. 
This work contains a most varied collection 
of standard forms arranged for convenient use 
and intended primarily to present the letter 
shapes, but displayed so as to show also how 
the letters compose into words. 

The A B C of Photo-Micrography. A 
Practical Handbook for Beginners. 
By W. H. Walmsley, F.R.M.S., FA. 
A.A.S. New York: Tennant & 
Ward. 1902. Pp. viii., 155. 
The author has endeavored to aid the novice 
by teaching him the elements of the subject 
of photo-micrography, and to explain as clearly 
as possible the simple but indispensable meth- 
ods. The book has not been written for ad- 
vanced scholars. Care has been taken to 
explain many things which would seem to be 
self-evident to those already familiar with 
the use of photo-micrography apparatus, but 
which are often insurmountable obstacles to 
the beginner. 

The Conquest of the Air. By John 
Alexander. 16mo. Pp. 160. 
This book does not purport to be a scientific 
work, but contains many interesting accounts 
of airships old and new. 
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♦SHAVING 
SOAR 
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Statesmen, financiersjliterary, professional and 
business men, and men in every walk in life, 
have for more than half a century found com- 
fort and delight in Williams' Shaving Soap. 
For all kinds of faces, its pure, rich, cream- 
like lather is wonderfully grateful and satis- 
fying. To the long, thin face, or the short 
and full, to the delicate and sensitive or the 
rugged and sunburned, Williams' Shaving Soap 
is equally comforting and refreshing. 

Sold throughout the world, in the form of Shaving 
Sticks, Shaving Tablets and Shaving Cream. 

Who are They? 

How- many of the 24 distinguished 
men shown here can you name ? 

To any one sending us the correct name of any 4 of these men, 
with a two-cent stamp to cover cost of mailing, we will forward, 
postpaid, a correct list of the names, and also a most useful and 
ingenious po.cket novelty in the shape of key-ring, letter-opener, 
paper-cutter and screw-driver combined, an article that every 
man and boy will find many uses for every day. Handy for the 
chauffeur, the bicycle rider, for opening cigar boxes, watch cases, 
for automatic air valves, etc. Unequaled key holder ; holds keys 
securely, divides the keys— easy to find the one wanted. 
Address Dept. S 16 
THE, J. B. WILLIAMS CO., Glastonbury, Conn. 



^1/ 






^^p^. 



, 20TH CENTURY CUT 

REM OH DIAMONDS 

1 Carat 20th Century Cat 
Remoh Diamond Ring or 
z* Stud, Solid-Gold a q n. ft 
ei. mountings, each u> ■ U U 
both at #5.00. Sent 
by registered mail upon 
( receipt of price. THE 
1 FINEST IMITATIONS 
ON EARTH. Our magniflcent^cataj 
log fully describing them I 
and explaining how to order, mailed j 
to any address upon request 

. NO AGENTS WANTED. 

REMOH JEWELRY COMPANY, 

834 OLIVE STREET. ST. LOUIS, MO. 





imueni caia- 

FREE 




The Franklin Model Shop. 



Experimental work for inventors; any> 
thing in metal from a single piece to a 
complete working model. Apparatusfor 
colleges. Exhibition models. Introduc- 
tion samples of patented articles. Spe- 
cial tools for making metal novelties. 
Inventions perfected. Drawings and de- 
Signs worked our, from inventors' ideas. 
Send for circular 9. 

PARSELL & WEED, 
129-131 West 31st Street, New York. 



THE BRIGHT WHITE LIGHT FOR 

MAGIC LANTERNS 



Also for Bromide Enlarging, Copying, Photo- Engraving. 
Intensely brilliant, very portable, burns kerosene, costs 
1 cent per hour. Send for copy Franklin Institute award 
and lists of Stereopticons, Moving Pictures and Slides. 

WILLIAMS, BROWN & EARLE, 
Dept. 6, 918 Chestnut St., Philadelphia. 



I OLLL [itnL CO I n I U property anywhere. 
Send description and price. If you want to buv or sell I 
can save you time and money. Frank P. Cleveland, 
Real Estate Expert, 150? Adams Express Bldg., Chicago. 



TREES 



And Small Fruits. 
We Pay Freight. None 
better. None cheaper. 
Catalog free. 
SHEERIN'S WHOLESALE NURSERIES, Dansvillc, N. Y. 




FERNO GAS HEATER. 

Special Price, $1. 
Will Heat Your Room at cost \£ cent 
per Hour. Absolutely Odorless. 
J. BURKE.3 Ann St., Opp.AstorHouse. 
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CATALOCUtS FREt 

UNION MODEL WORKS 
' 193 CLARK CHICAGO. . 



MACHINES, Corliss Engines. Brewers' 
and Hottlers' Machinery. THK VILTER 
MFG. CO., 899 Clinton Street, Milwaukee Wis. 
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INVENTIONS DEVELOPED. 

WALTER K. FREEMAN, M.E. 

Special machinery, electrical and chemical ap- 
paratus made on short notice. Good accommo- 
dations for inventors. 403 B. 23d St., New York. 
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Model Machinery and Experimental Work. 

W. H. Crawford, 194 Broad way, New York City. 



"THIS BEATS NEW JERSEY." 

Charters procured under South Dakota laws for a few 
dollars. Write for Corporation laws, blanks, by-laws 
and forms to Philip Lawrence, late Ass'i Sec. of State, 
Huron, S. Dak. or Room K, 20th floor, 220 B'way, N. Y. 



P.nmonf Etnnl/o How to Use Portland Cement, 
UClllCMl DUUKS. 50c; Monier, Cement&Steel, 50c. 
Cement and Engineering News, 162 La Salle St., Chicago 
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■in M m Catalogue of Architectural, Scientific 
L U L L and Technical Books. 
r nrr Prospectusforl903for"Arcbitects'and 
■ ■ *^ ■» Builders' Magazine," monthly $2 a year. 
WM. T. C0MST0CK, Pub., 23 Warren St., New York. 



MnntlQ & EXPERIMENTAL WORK. 

ITIUUXLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 



Are you interested in Patents, Model or Experimental 
work ? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will he sent to you o n request. 
KMCKEIIBOCKEH MACHINE WOliKS, Inc., 
8-10-12 Jones Street, New York. 



PATTERN MAKERS 



PATTERNS for 

Castings of all kinds 

MODEL AND EXPERIMENTAL WORK 

GIBSON & FUCHS, 182 W. Houston St., New York. 



Can you crack 'em? 
100 catch problems. 



DII77I C I"" Mental Nuts 

rULLLC I " Knots "—100 ... 

Qnnif O I " 14U0 Conundrums and Riddles." 

D U U l\ O L" Great American Puzzle Book." 
Heal Brain Teasers. 10c. each, all 4 for 30c. 
Home Supply Co., D. 8, 132 Nassau St., New York, 

We Invite correspondence with Inventors having 
Patents to sell or place with manufacturers on a royalty. 
Amer. Inst, of Inventor's Co., Buffalo, N. Y., U. S. A. 

Mathematicians Wanted 

The profession of actuarysbip offers a splendid field 
for those possessing mathematical ability, as positions 
command $4,000 a year and over. Our course is prepared 
by leading actuaries and is under their supervision. 

Address 

HOME CORRESPONDENCE SCHOOL 

416 Walnut St., Philadelphia, Pa. 



I will Ship to any Station in the United States for 

THE CELEBRATED 




WILLARD STEEL RANGE 



It has six 8-incb lids; 15-gallon reservoir: large warming closet; oven 21 ins. deep, 17 ins. 
wide. 12 ins. high ; top cooking surface. 30x^0 ins.; lined throughout with Asbestos: Duplex 
grate ; burns wood or coal. Gua ran teec" ! n every repect ; weighs 400 lbs. Write for fre# 
descriptive circular andtestimoniaJs- AGENTS WANTED. 

WM. G. WILLARD, Dept. 112, 619-21 N. 4th Street, St. Louis, U0. 
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Scientific American 



March 7, 1903. 
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AND 

INSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSS-OF-IJFB 

AND 

INJTJRV 
TO-PERSONS 
CAUSEDBV 



STEWMlIR-KPLOSIOTiS 



J-/V AliEM 'PRESIDEflT V'D-FRJNKLDI ' VICE PRESIDENT ! 

J-B»IKB.<!E'3ECRf.T*Hy F-B-ALLE!4'22VlCEPl!ESIDEHI I 
TREAS. LF,MlDDLEBRD0K,A5STSECi:II 
pngsg ■"—•- — ■■ — ■-— **~-**m 




Absolute Confidence 

in the aliiliU' of the i^ar to answer every ilemaotl made upon it is 
the kevnote of perfeet enjoyment in automobiling. Ask any man 
who drives a 1903 model 



Winton 



whether his car eiiffemlers this conlidenc-e in his mind. His answer 
will convince yon r>f Winton suneriurity. 

THE WINTON MOTOR CARRIAGE CO., Clevelard, 0. 




/ TIRES *•■• 



"V\TE ISSUE every once in a while, a letter, a 
' * booklet, a folder or a catalogue, wherein is 
shown information relating to Automobile Tires, 
that may be of some value to you. 

It costs the price of a postal card to have 
your name added to our mailing list. 

THE DIAMOND RUBBER CO., 

Akron, Ohio. 



Magnolia Metal (o.'s Stock 



7% 




WARWICK 



MOTOR 



CYCLE 




SPEED, 45 MILES PER HOUR. 

The best Hill Climber made. 

Write for catalogue which gives particulars of Motor 
Cycles and Automobiles. 

Warwick Cycle & Automobile Co.. Springfield. Mass. 



SPLITDOJ^SPARK COILS 



CHARTER ENGINE 

Any Place 
bv Any One 
for Any Purpose 
Stationaries. Portables. Sawing Outfits, 
Hoisters. Engines and Pumps. 
Fuel— Gasoline. Gas, Distillate. 
Send /or Illustrated Catalogue and Testi- 
monials, and State Your Power Needs. 

CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL 




R.IVETT 
LATHE 

No up-to-date manufacturer can 
aflord to do without it, 

UICUCQT AWARD wherever exhibited. 
niUrICO I rlnHnU 0?"Send for CatalOR._a8 

Faneuil Watch Tool Company, 
BRIGHTON, BOSTON. MASS., U.S.A. 




Waltham Watches 

Old friends to trust. 

"The 'Perfected American Watch," an illustrated book 
of interesting information about ivatches, ivill be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 



Orient Motor Car 



Preferred Stock 

FIRST LIEN 

Selling at Par, 

S f OO A S X A T* E 

A limited amount offered for public subscription. 
Dividends paid gemi-Mnnuallv— April 1st and October 1st. 

.uagnolia Metal is famous the world over and we have 
offices and factories in principal cities. 

Cb cks, if desired, can be sent to 
the Merchants Exchange National 
Bank of New York City. 

Write to usfor chartered account- 
ant's report, and prospectus. 

MAGNOLIA METAL CO., 

EXECUTIVE OFFICES 

511-513 W. 13th St., New York. 




8 II. P. PRICE #950 

All speeds to SO mileB per hour. Will climb any erade. 
Write for descriptive catalogues. 

WALTHAM MFG. CO., • Waltham, Mass. 
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FISK 
Automobile Tires 

NOT THE CHEAPEST 
BUT THE BEST 

Our New Booklet Tells Why 
FISK RUBBER CO., - - Chicopee Falls, Mass. 




PALATABLE 
WATER-STIll 

Produces an absolutely 
pure and aerated wa- 
ter tor manufacturing 

or driuking purposes. 

Attachable to any 
steam boiler. 

Made in all sizes, from 
10 to 200 gallons distilled 
water per hour. 

In use in U. S. Army and 
Hospital Marine service. 

Write for catalogue. 
PALATABLE WATER-STILL 
COMPANY, 
Boston, Mass., U. S. A. 
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AUTOMOBILES 

The following models are entirely new this season : 

24 H. P. GASOLENE TOURING GAR 

LIGHT ELECTRIC RUNABOUT 

SPECIAL SERVICE WAGON 

HANSOM 

REAR-DRIVEN and 

INSIDE-OPERATED COUPES 

VICTORIA PHAETON 

DELIVERY WAGONS and TRUCKS 

of from %-ton to 5-ton Capacity 

Catalogue will be sent on request. Also 
Special Bulletins with complete detailed 
information for each vehicle separately, 

Electric Vehicle Company, 

Hartford, Conn. 

New York Salesrooms— West 39th Street, opposite 

y.etropolitan Opera House. 
Boston— 43Columbus Avenue. 
CH ic ago— 1421 Michigan Avenue. 




GO RIGHT TO CARRIAGE HEADQUARTERS 

Write to-day for our illustrated catalogue (free) which describes our goods truthfully, 
explains our method and our guarantee and makes it safe, simple and easy for you to 
get carriages, harness and horse accessories direct from our factory at wholesale prices. 

THE COLUMBUS CARRIAGE and HARNESS COMPANY. 

Factory and General Office, Columbus, 0. Western Office & Distributing House. St. Louis, Mo. 

Write to nearest office. 
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You Should Know More 



about the pen that has revolutionized 
the fountain pen business— tlie pen 
that is so extensively, but crudely imitated the pen that by such imitation, is acknowl- 
edged to be the 20th Century Wonder in f ount ain pen evolution. 

SIMPLY PRESS THIS METAL, BAR. Br .^fSHgfe^-B POUND ONLY IN THE GENUINE. 




CONKLIN'S SELF-FILLING T»EW 
SEND FOR. OUR BEAUTIFUL NEW ILLUSTRATED CATALOGUE 

explaining its many advantages over all other fountain pens, and showing patented 
features not found in imitations; also Prof. Sloan' s Suggestions, for improving your 
haml-writing, model capitals, business lettering, vertical writing, etc. It's yours tor 
the asking. THE C0NKUN pen CO.. 8 14 Madison St . Toledo. Ohio. 




PATENT AERIAL 



Wire rope Tramway 



For Transportation of Ore, Coal 

rip ... _. ..„ 

Operated by One Man. Cost of Maintenance Low 

A. LESCHEN & SONS ROPE COMPANY 




Dirt, Timber, etc. 

(Trade Mark Registered.) 

Perfect G rip pilD. Absolutely Safe. m Loads Automatically. Unloads Automatically. 

Capacity Largest Obtainable. 
Home O mce, 920-922 North 
Main Street, St. Louis, Mo. 
,92 Centre Street, New York City, N. Y. 
Branch Offices, i 137 E. Lake Street, Chicago, 111. 

85 Fremont Street, San Francisco, Cal. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

5AHPLESandINFQRMATI0N on APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson & VanWinkle 

Co., 

Newark. N. J. 

136 Liberty St.,N. Y. 

3t & 32 S. Canal St. 

Chicago. 




Free 
Belting 

Test 



"Royal Worcester" old-fashioned oak- 
tanned belts known as the best — initial 
cost highest — operative cost lowest. 
Greatest belt power transmitters the 
world has ever known — 50 years repu- 
tation back of them. 
Let us send you a sample belt 1 o test, 
and to be returned free of expense to 
you if not entirely satisfactory. 

GRATON & KNIGHT MFG. CO. 

Oak Leather Belt Makers. Worcester, Mass. 



If you want most for 
your money insist on 

PRESIDENT 

being stamped in the 
buckle when you buy 

SUSPENDERS 

Fifty cents and a dollar. 
Ask at favorite shop. 

or post prepaid from 

C. A. Edgarton Mfg. Co., 
.Box 222 J, Shirley, Mass. 

Send 6 cents for catalogue. 



All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scaler made. 
Also 1000 useful articles, including Sates, 
Sewing Machines, Bicycles*, Touts, etc. Save 
Money. Lists Free. Chicago Scal e Co., Chicago, III 



tLENTY 




13,000 w 

positions were filled 
by the Remington Em- 
ployment Departments 
during the year 1902 in 
the cities of New York 
and Chicago alone. Every city in 
America shows a similar proportion. 

Good P a y 

Remember that the user of a low-priced 
writing machine always wants a low-priced 
stenographer. The best positions are 

Secured by the competent operators of the 

Remington 

Remington Typewriter Company 

327 Broadway, New York 



ESSOP STEEL C? 



"• WASHINGTON, PA. 



NEW ENGLAND 



WATCHES 



U/>e 



PADISHAH 



The best low priced watch in the world. 

Sold in every country on the globe for 

the one price or its equivalent 

$2.00 EACM 

Plain or fancy colored Sporting Dials. 

We make all styles and sizes of watches 

for men and women 

Catalogues sent on request. 

NEW ENGLAND WATCH CO., 
Factories : Wa-terbviry, Conn. 



New York, 37 & 39 Maiden Lane. 
Chicago. 131 to 137 Wabash Avenue. 
San Francisco, Spreckels Building. 
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